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True CHAIRMAN: Gentlemen—We have become very 
proficient in locating the trouble in the heart or 
brain or kidneys as well as in determining the na- 
ture of this trouble. We have learned about the 
clinical effects of lesions in all the different or- 
gans; in the symptoms which result from disturb- 
ances of many different physiologic processes. 


We have been much interested in the results of 
the disease process, that is, in pathology and in 
pathological physiology. Now I believe that the 
time has come to consider how these various dis- 
eases develop and what we do know or what we do 
not know about their cause. 

At this meeting we have brought together a 
group of men who will give us a series of papers 
which ought to be very interesting from this new 
point of view. The first paper is by Dr. Joseph H. 
Pratt, of Boston. 


THE DEVELOPMENT OF PHYSICAL DIAGNOSIS* 


BY JOSEPH H. PRATT, M.D.t+ 


HE ability to make an anatomical diagnosis 

in many cases of organic disease of the hid- 
den organs of the chest and abdomen by the 
skilled and systematic use of eyes, ears and 
fingers is a medical triumph of the first half 
of the nineteenth century. This epoch-making 
development of medical diagnosis was inaug- 
urated by two men, Corvisart and his pupil 
Laennee. 


To John Collins Warren, first surgeon of the 
Massachusetts General Hospital, belongs the 
eredit of introducing the first knowledge of heart 
disease to the physicians of America. Years la- 
ter he told in his reminiscences how this came 
about. His account shows that as late as the 
early part of the nineteenth century not only 
were the methods of diagnosing heart disease 
unknown but the very existence of organic dis- 
ease of the heart denied. For the light it throws 
on the development of physical diagnosis it is 
worth quoting over a hundred years later. 

“In the year 1808 I was called to attend Gov- 
ernor Sullivan, who was then Democratic Gov- 
ernor of the State. * * * He was subject to 
frequent attacks of cough and difficulty of 
breathing, followed by copious expectoration of 
mucus, and frequently of blood in quantities. 
He had, also, violent palpitations of the heart, 
and great shortness of breath on going up stairs. 


*Read at the Annual Meeting of the Massachusetts Medical 
Society, Section of Medicine, June 4, 1935. 

¢Pratt, Joseph H.— Physician-in-Chief, Boston Dispensary. 
For record and address of author see ‘‘This Week’s Issue,” 
page 689. 


Under one of these paroxysms, his life seemed 
to be in danger; and I requested my father to 
see him in consultation. Among some remarks 
which he made, he dropped a suggestion of a de- 
rangement of the heart. The moment he spoke 
the word, the whole subject flashed upon my 
mind. In 1801 and 1802, I had attended the 
lectures of Corvisart in Paris. He examined 
many bodies before us, used percussion and 
pointed at organic changes in this organ. 
Amidst & multitude of other concerns, this ac- 
count of diseases of the heart had slipped my 
mind, but was revived in the way I have men- 
tioned. 

‘‘In England the subject was so entirely un- 
known, that a patient in Guy’s Hospital dying 
of hypertrophy, or as Corvisart called it, an- 
eurism of the heart (the largest I have ever 
seen) was thought by the celebrated Dr. Saun- 
ders to have died of hydrothorax. The body 
was not examined by the physicians, but was 
left to me, who was a surgeon’s pupil and had 
no right to do it. With the aid of my friend 
Senter, I examined it, and got out this enormous 
heart, which is now preserved in the museum 
of the Medical College. 

‘“‘The symptoms of organic disease of the 
heart were not indeed, unknown; but they were 
attributed generally to other causes than de- 
rangement of the heart itself. I studied Gov- 
ernor Sullivan’s case very carefully, and im- 
mediately discovered all the symptoms men- 
tioned by Corvisart and some others. 


640 M. M. S.—SECTION OF MEDICINE—PRATT 


N. E. J. OF wy. 
OCT. 3, 1935 


‘‘The Governor’s illness made a great noise. 
* * * Of course, there was much conversation 
about this notion of organic disease. All the 
older physicians, except my father, ridiculed 
this ‘organic fancy’ as Dr. Danforth called it. 

‘In the month of December, 1808, the Gov- 
ernor died, with full symptoms of organic dis- 
ease of the heart. Permission was given to ex- 
amine the body thoroughly; and I invited the 
principal physicians in town, most of whom 
eame. Among them were Drs. Danforth, Rand, 
Jeffries, Dexter, my father, and Dr. James 
Jackson. I proceeded to examine the body with 
tremulous confidence, knowing that some of the 
gentlemen present had a different opinion, and 
confidently expected I should fall into disgrace 
and ridicule. 

‘‘In the examination, I proceeded to point 
out the swelled limbs, purple visage, oedematous 
eyelids, the water in the thorax and abdomen, 
congested lungs, all of which belonged to the 
train of organic changes. But the heart was 
yet untouched. I then stated that the heart 
would be found enlarged, the left cavities in- 
creased in capacity, and the origin of the aorta, 
with its valves, ossified to a considerable degree. 
I then made a small aperture in the left ventri- 
cle, which was full of coagulated blood; and 
passing the finger into its cavity, sought for the 
aortic aperture. This was very much con- 
tracted, and surrounded by a bony ring extend- 
ing through the aorta to the valves. The heart 
was enlarged, and its cavities extended; the 
parietes thickened. The other gentlemen ex- 
amined successively, and were all satisfied of 
the change of structure. 

‘‘The subject was soon after illustrated by 
the appearance of Corvisart’s work in this coun- 
try. In England, the knowledge of these com- 
plaints became more slowly diffused than here.’’ 


The case of Governor Sullivan stimulated Dr. 
Warren to the intensive study of heart disease. 
In 1809 he presented before the Massachusetts 
Medical Society the report of ten cases of heart 
disease with the postmortem findings. In this 
paper is described in detail the case of Gov- 
ernor Sullivan. It was not the custom at that 
time to make any examination of the body and 
so it happened that Dr. Warren had been treat- 
ing Governor Sullivan for some time without 
even inspecting his chest. Finally after a degree 
of insensibility had developed, ‘‘I seized this op- 
portunity,’’ he writes, ‘‘to examine the region 
of the heart, which had not been done before 
from fear of alarming the active and irritable 
mind of the patient. The heart was perceived 
palpitating obscurely about the seventh and 
eighth ribs; its movements were very irregular, 
and consisted in one full stroke followed by two 
or three indistinct strokes, and sometimes by 
an intermission, corresponding with the pulse 
at each wrist. The pulsation was felt most dis- 
tinetly in the epigastric region.”’ 


Publication of this excellent paper was de- 
layed until 1813 when it appeared in the second 
volume of the Medical Communications and 
Dissertations of the Massachusetts Medical So- 
ciety. A year previous the New England Jour- 
nal of Medicine and Surgery was started and in 
the first volume a second series of cases of or. 
ganic diseases of the heart was reported by Dr. 
Warren. A case of aneurism of the aorta was 


described with an excellent drawing of the , 


specimen obtained at autopsy. It is interest- 
ing to note that this patient was bled and blis- 
tered from the fall of 1808 until the spring of 
1809 for pains in the right shoulder and arms 
without any examination of the chest. Finally 
the pains in the shoulder became ‘‘so severe 
as to induce Dr. Eustis a friend of his family 
and Dr. Bates his physician to make an exam- 
ination of this part. When the breast was un- 
covered Dr. Eustis observed with astonishment 
a small pulsating tumour on the right side of 
the thorax between the second and third rib at 
the distance of one or two inches from the 
sternum.’’ 

An examination of Dr. Warren’s case reports 
gives no indication that he attempted to use 
is probable that he received no personal instruc- 
percussion as a method of diagnosis. He states 
that he only attended a few of the lectures of 
Prof. Corvisart at the hospital of La Charité 
in the year 1802 while a student in Paris. It 
tion from this great clinician. 

Singularly enough Dr. Gates, the translator 
of Corvisart’s great work, dedicated the Amer- 
ican edition published in Boston in 1812 to the 
same Dr. Danforth who four years before was 
so convineed that heart disease was an ‘‘or- 
ganic fancy’’, Corvisart’s method of percussion 
of the heart was very simple. <A typical note 
in a case of ‘‘great enlargement of the heart’’ 
reported in this book is the following: ‘‘The 
thorax when struck sounded well on the right, 
but not the least on the left.’’ In another case 
it was observed, ‘‘the region of the heart did not 
sound,’’ and in a third, ‘‘ The chest which sound- 
ed well in every other part was silent near the 
region of the heart.’’ Pereussion was made 
with the fingers of the whole hand and the force 
used was considerable. In addition to pereus- 
sion Corvisart always noted the character and 
force of the apex beat and of the pulse. The 
rate in minutes was not noted. 

Knowledge of physical diagnosis developed 
slowly. In 1817 in the first textbook of medi- 
cine to appear in America that of James Thatch- 
er of Plymouth, Massachusetts, there is no men- 
tion of the examination of the heart or lungs. 
As late as 1825 Dr. James Jackson in his text- 
book on the theory and practice of physie de- 
votes only a few lines to percussion and auscul- 
tation. The only form of heart disease dis- 
cussed is angina pectoris which is briefly de- 
scribed. The cause was not known. The econdi- 
tion was called sternalgia and it was not ree- 
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ognized that the heart was the seat of the dis- 
ease. The words angina pectoris are not men- 
tioned. 

Modern medicine may with truth be said to 
date from the publication of Laennec’s De l’aus- 
cultation médiate in 1819. One of the first out- 
side of Paris to appreciate the value of auscul- 
tation and to attempt to employ it was Dr. 
James Jackson the professor of medicine at Har- 
vard and first physician of the Massachusetts 
General Hospital. His gifted son, James Jackson 
Junior, under his father’s tutelage was study- 
ing with zeal and with as much thoroughness 
as possible the auscultatory signs of disease. He 
had studied medicine less than two years when 
he wrote in his commonplace book on December 
28, 1829, the report of a case of phthisis. ‘‘I 
was invited this morning by Dr. Fischer, physi- 
cian of the House of Industry in South Boston 
to attend with him the examination of a woman 
who died the night before. I had seen the pa- 
tient about a month ago * * *. The circum- 
stances most observable at that time and for 
which I was invited to see her, were that the 
metallic tinkling had been heard in her chest 
through the medium of the stethoscope. This 
was observed upon the left side of the 
thorax * * *, It was just below and partly 
upon the scapula, and also, if I did not mistake, 
over the space between the scapula and spine. 
On applying the instrument, I heard it very 
distinetly several times. It was audible im- 
mediately upon the termination of inspiration, 
as expiration commenced, and this with great 
regularity. Dr. Fischer likened it to the sound 
produced by the blowing of air into a wet blad- 
der. Another gentleman thought it most like a 
drop of water falling into a glass bottle, half 
filled with fluid. For myself, I should say it 
was something between the ticking of a watch, 
and the sound produced by striking a small bar 
of steel upon any resounding body. Whatever 
this sound may have resembled, however, it was 
most unequivocally metallic in its nature.’’ 

An autopsy was carefully performed and 
young Jackson wrote a detailed protocol occu- 
pying nearly four pages of printed text. ‘‘The 
(left) upper lobe presented at once the ap- 
pearance of a large cyst, and upon handling and 
tapping this with the finger we felt assured that 
it was a large cavity filled with air and fluid, 
and we again heard a faint metallic sound. * * * 
Upon opening into the cavity we found nearly 
a pint of purulent fluid of a cream-like consist- 
ence. The walls of the cyst were one-third of 
an inch in thickness. * * *’’ At the end of the 
protocol he made the following comment: ‘‘One 
‘practical advantage to be derived from this ex- 
amination is, that pneumothorax does not always 
exist when the metallic tinkling is heard. * * * 
‘‘Laennee mentions two cases similar to this 
(37, 38, 1st edit.) entitled ‘Tontement metal- 
lique dans une vaste excavation tuberculeuse.’ ’’ 


It is astonishing that the above carefully re- 
corded facts were observed by a youth of nine- 
teen. He made as thorough a physical examina- 
tion as he could, then performed a complete 
autopsy and finally consulted the literature. 
This case report shows that auscultation of the 
lungs was practised as early as 1829 in Boston 
and with the aid of a stethoscope, and the re- 
sults obtained were compared with the pathologi- 
cal findings at autopsy. 


Young Jackson continued the study of aus- 
cultation with great zeal and industry in Paris 
under the great Louis and also received per- 
sonal instruction from the distinguished profes- 
sor Andral. A memoir of this brilliant young 
American student whose untimely death at the 
age of twenty-four was a great loss to the sci- 
ence of medicine, was published by his father 
in 1835. This book contains much of present- 
day value on physical examination of the chest 
and abdomen. It can be read with profit by 
all students of medicine. Dr. H. B. Jacobs 
of Baltimore says of this remarkable work: ‘‘T 
scarcely know any book which is more of an in- 
spiration to the medical student, more of an 
incentive to hard work and to high ideals, than 
the little story of the life of this young man.’’ 


James Jackson Senior was an eager student 
of auscultation. In September, 1831 in a letter 
to his son then in Paris he said, ‘‘I want to know 
more what you have learnt about auscultation 
in diseases of the chest’’ and again on January 
6, 1832 he wrote of the difficulties he had in 
the use of the stethoscope. ‘‘I scarcely expect 
to overcome them—yet I expect you to do it.’’ 


It can be seen from these historical notes that 
John Collins Warren was the first physician in 
this country to recognize the existence of heart 
disease. The physical examination in diseases 
of the heart introduced the new knowledge 
brought to light by Corvisart into America that 
there was a relation between the size and action 
of the heart and the well-known symptoms dysp- 
nea and dropsy. Twenty years later James 
Jackson and his son were eagerly studying the 
relation between sounds heard on listening to the 
chest and diseases of ‘the lungs especially 
phthisis. James Jackson Junior while in Paris 
made the important discovery that prolongation 
of the expiratory sound was a symptom of what 
was then regarded as the early stage of con- 
sumption. Up to that time the attention of 
auscultators on listening to the breath sounds 
was chiefly devoted to the inspiratory phase of 
respiration. 

Auscultation was first taught in Boston by 
Henry I. Bowditch. He was the friend and fel- 
low pupil of James Jackson in Paris. Thor- 
oughly trained in physical diagnosis by Louis 
he was well equipped to give instruction in this 
subject. According to Dr. Jackson young Bow- 
ditch was inspired by the ‘‘same desire for 
knowledge and love of truth’”’ that character- 
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ized his son. For about twenty years from 1835 
onward he gave personal instruction in physical 
diagnosis to a small group of students annually. 
The notes of his Jectures in manuscript form 
are in the Boston Medical Library. In 1846 he 
published the first textbook in America on aus- 
cultation and percussion. It was entitled ‘‘The 
Young Stethoseopist or the Student’s Aid to 
Auscultation,’’ a title far too modest for an ad- 
mirable work that can be studied by all practi- 
tioners as well as medical students with profit. 

The great advance in the first third of the 
present century in diagnosis is the ability to 
recognize at an earlier stage serious disease, such 
as pulmonary tuberculosis and cancer of the 
digestive tract and gall bladder disease by means 
of the roentgen ray, and cancer of the esopha- 
gus and stomach, urinary bladder, lower por- 
tion of the intestine and the bronchi, with the 
aid of the endoscope, by direct inspection. 

Recent. discoveries have lessened confidence 
in negative physical examinations of the chest 
and abdomen. It should be common knowledge 
that the percussion and auscultation of the 
lungs may reveal nothing abnormal when an 
x-ray film may show evidence of pulmonary tu- 
bereulosis in even an advanced stage. Hence a 
patient should never be assured positively that 
he does not have tuberculosis of the lungs until 
a good x-ray film has been made with a negative 
result. Formerly cancer of the stomach was 
rarely diagnosed before a tumor mass could be 
palpated. Now by means of the relief method 
of studying the gastric mucosa with the x-ray 
and by gastroscopy it is often possible to rec- 
ognize this disease at a stage early enough to 
permit some hope of cure. 

In examining a patient one only sees what he 
looks for. Unless an observation appears to 
have some significance, little attention is paid to 
it and little or no impression is made on the 
memory. The reason physicians one hundred 
and thirty years ago did not examine the chest 
was doubtless due to the fact that such an ex- 
amination as they could make very rarely re- 
vealed anything of significance to their minds. 
The diagnosis may have been ‘‘writ large’’ on 
chest or abdomen but if in an unknown language 
it made no impression on the observer. 

Doubtless physicians for centuries had been 
consulted for headache by patients afflicted 
with acromegaly but the large nose and mas- 
sive jaw, the thick lower lip, the short hands 
with their broad stubby fingers made little im- 
pression upon observers until Pierre Marie dem- 
onstrated the connection between this peculiar 
bodily structure and tumors of the hypophysis. 

At an earlier period Addison showed the con- 
nection between brownish pigmentation of the 
skin and mucous membranes, and disease of the 
adrenal glands. From that time onward such 
pigmentation was sought for and described with 
care, simply because its possible significance 


was for the first time understood. The same was 
true in regard to exophthalmos when its asso- 
ciation with a particular type of goitre was dis- 
covered by Parry and Graves. Recently dis- 
covered new facts in the domain of endocrin- 
ology make various types of obesity appear in a 
new light. Now that the association of a rap- 
idly developing obesity with purple striae of 
the skin, hypertension, hirsutism, amenorrhea 
and a high blood pressure has been shown by 
Harvey Cushing to be related to small baso- 
philic adenomas of the pituitary gland, cases of 
obesity in all parts of the world presenting any 
of these characteristics are receiving a more 
careful physical examination than previously. 
Within the past three years a number of cases 
of tumors of the adrenal cortex have been re- 
ported which presented a similar clinical pic- 
ture. This has been the result of a more thor- 
ough study of unusual cases in which obesity 
was a feature. Rapid emaciation with cachexia 
has likewise been investigated more thorough- 
ly since it has been recognized as the clinical ex- 
pression of great deficiency of pituitary secre- 
tion, the clinical condition produced being 
known as Simmonds’ disease. Likewise the de- 
tails of the physical structure and confirmation 
of stunted children and dwarfs have been ob- 
served and noted down since the discovery was 
made that certain types are due to pituitary in- 
sufficiency. 


Some special diagnostic procedures have in- 
creased the understanding of functional dis- 
orders with the result that inspection and pal- 
pation are of more aid in diagnosis at the pres- 
ent time than ever before in diagnosis. A nota- 
ble example is furnished by the polygraph of 
Sir James Mackenzie and the electrocardio- 
graph. Possessed of the new knowledge gained 
from the use of their instruments it is possible 
usually by listening to the heart and palpating 
the radial pulse to recognize sinus arrhythmia, 
extrasystoles, auricular fibrillation, and heart 
block. The orthodiagraph has been helpful in 
developing the technic of cardiac percussion. 


The importance of the physical examination 
alone in detecting early disease is often over- 
rated. In recognizing beginning heart failure 
as Sir James Mackenzie taught, subjective symp- 
toms generally precede objective signs. On the 
other hand in early endocarditis a systolic mur- 
mur is usually the first sign of the disease. Only 
examinations repeated either daily or at fre- 
quent intervals may reveal a pericardial or 
pleural friction rub or the appearance of fluid 
in pleural or pericardiac cavities. Physical signs 
in association with early subjective symptoms 
characteristic of a disease often clinch the diag- 
nosis. A favorite example of a pathognomonic 
physical sign is the erepitant rale of early pneu- 
monia. Localized rales in the upper part of a 
lung with bronchovesicular breathing are almost 
diagnostic of pulmonary tuberculosis when pres- 
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ent in a patient with cough and slight fever of 
some weeks’ duration. Similar examples might 
be cited, such as the value of the consonating 
character of the rales in the diagnosis of bron- 
chopneumonia. 

The great value of a negative physical exam- 
ination in making a diagnosis is largely by ex- 
clusion in a patient who presents marked sub- 
jective symptoms and should be emphasized. 

The history of the development of physical 
diagnosis shows clearly that deviations from 
the normal are either unnoticed or attract lit- 
tle attention until their significance stands re- 
vealed. It is probable that advance in knowl- 
edge will enable physicians, one hundred years 
from now, to discover much of diagnostic value 
on the physical examinations of their patients 
that is now passed unnoticed. The gain in the 
last century has been enormous. It is possible 
that the next may show an even greater advance. 


DISCUSSION 


Tue CHAIRMAN: Before I open the discussion 
1 would like to ask all those who want to talk about 
these papers to come forward and stand on the plat- 
form so that everybody can hear. 


Dr. ReGinaLp Firz, Boston: Members of the Sec- 
tion—I think we have heard a very helpful paper. 
Personally, I never can hear anything of medical 
history without feeling humble. It does one good 
to realize by what sort of men our present quality 
of physical diagnosis has been developed. In Bos- 
ton it must always give us pleasure to hear the 
names of Warren, Jackson and Bowditch repeated 
lest we forget what those men did to build up our 
present knowledge. 

Dr. Pratt has brought out another interesting point 
in his paper that is worth mentioning. In the early 
days pathological examinations were relatively un- 
important. As the number of pathological exami- 
nations increased, so increased clinical and patho- 
logical correlation and the accuracy of physical diag- 
nosis. Carefully conducted pathological examina- 
tions are still most important particularly in hospi- 
tals which claim to train interns. 

Dr. Pratt says that a generation ago physicians 
were apt to be more expert in physical diagnosis 
than today, because they were not handicapped by 
the mechanical aids that have crept in. There is 
no doubt that the mechanical aids to diagnosis may 
be helpful and- will continue to be employed. It 
is important to remember, however, that one can 
learn much by physical examination. New methods 
may be misleading unless they are most carefully 
controlled. In this connection I am sorry that Dr. 
Pratt did not mention the warning of Oliver Wen- 
dell Holmes. About the time the stethoscope was 
introduced Dr. Holmes wrote the story of the young 
girl who fell ill and of the young doctor who took 
care of her. The young doctor listened very care- 
fully with his stethoscope and heard queer noises 
in the patient’s chest. He called in one of his 
older colleagues who looked at the young lady and 
soon discovered that the trouble was that she had 
fallen in love with the young doctor and the queer 
noises in her chest were due to a couple of flies 
in the bell of the stethoscope. 


“Now use your ears, all that you can, 

But don’t forget to mind your eyes, 

Or you may be cheated, like this young man, 
By a couple of silly, abnormal flies.” 


Dr. F. VAN Nuys, Weston, Mass.: Dr. Pratt quotes 
a significant statement, “that in physical examina- 
tion we see only what we look for”. A corollary of 
this statement is that we look at a disease, not as 
a whole, but at its most familiar facet. Inasmuch 
as most diseases have not one but many facets, 
the etiological, the chemical, the anatomical, the 
histological, it behooves us to broaden our concep- 
tion of each disease. 

This conception itself varies with each medical 
generation, and indeed with the physician’s national- 
ity. The endemic typhoid of a generation ago pre- 
sented clinical aspects which physicians will never 
see again. The changing scientific viewpoint today 
upon polyneuritis is totally different from that of 
pre-war days. 

We see only what we look for. Hence the key- 
stone of all physical examination is pathology. 
Lewellys Barker writes, that, “once the main out- 
lines have been mastered, it is easy to fill in with 
finer material”. These “main outlines’ mean pathol- 
ogy. 

One concept of yellow atrophy, once a rare dis- 
ease, has been completely remodeled. Formerly 
the symptoms themselves loomed large. The dis- 
ease was a very narrow one. It came usually after 
pregnancy, and ran to a speedy death. Today the 
conception of the disease has been widened great- 
ly. The symptoms are relegated to second place, 
and the pathological picture of a toxic hepatitis, 
with its various subsequent events, Barker’s “Finer 
material” stands to the foreground in our diag- 
nosis. 

You remember Keats’ Sonnet: 


“Then felt I like some watcher of the skies, 
When a new planet swims within his ken.” 


Just as does a general medical practitioner watch 
day by day for one of the rare findings in physical 
diagnosis. One keeps hoping that he may see the 
miliary tubercle of the choroid, the amaurotic “cat’s 
eye” of a sarcomatous retina, the trident hand of 
achondroplasia, the pulsating interscapular arteries 
denoting aortic aneurism, a motor aphasia in a left- 
sided hemiplegia. 

The pleasure of one’s first encounter with the 
thalamic syndrome, or with the “glove pigmenta- 
tion” of pellagra, the sulphur granules in actinomy- 
cotic pus, the signs of asthenic bulbar paralysis— 
the discovery of any one of these keeps physical 
examination fresh and eager. I read once of 2 
policeman who couldn’t let go of his prisoner’s arm 
because of a tumor in the officer’s corpus callosum. 
Probably not one of us will ever meet such a case, 
but if he does, he will feel like a collector of rare 
Americana who picks up a copy of Mark Twain’s 
“Elizabethan Fire-Side Conversation” in a stall out- 
side a junk shop. 

Dr. Pratt spoke of new signs of physical findings. 
Of course these signs always have faced us. It is 
this significance which counts. We older men knew 
pulmonary edema as a clinical entity. It is only 
lately that we recognize it as a symptom of left- 
heart failure. 

In “Monographic Medicine of 1916” I find no dis- 
tinction drawn between angina pectoris and coro- 
nary occlusion, and yet today they present two dis- 
tinct pictures. 

In my house-officer days cerebral hemorrhage was 
very familiar. Cerebral thrombosis was almost un- 
recognized. Death from cerebral hemorrhage was 
supposed never to be sudden, it always was a mat- 
ter of a day or so. Later we find it not infrequent 
within an hour after intraventricular hemorrhage. 


Dr. Henry A. CuHristraAn, Boston: I would like 
this opportunity of making a plea for the utiliza- 
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tion of the very simple methods of physical diag- 
nosis, the very simple laboratory methods that any 
physician can carry out, not because they are make- 
shifts for more complicated methods but because 
the latter often are not needed, if the simple methods 
are intelligently applied. I have had occasion re- 
cently to bring together some observations on what 
I call the lag between clinical diagnosis and x-ray 
confirmation of the diagnosis, pointing out a num- 
ber of circumstances under which the simple meth- 
ods of history-taking and physical examination can 
anticipate the diagnosis by days, weeks or months 
before the x-ray will show the changes. 

I want too, to cite an example of how not doing a 
very simple thing led to an illness of a year and a 
half on the part of a patient and the expenditure of 
a very considerable amount of money. This patient 
was ill with diarrhea. One of his early contacts with 
modern medicine was a laparotomy to find out why 


he had diarrhea. They did not find out. After 
eight or.nine months more of suffering the patient 
had x-ray studies of the gastrointestinal tract and 
then it was found that he had proctocolitis. Now 
and only now was his stool examined; amebae were 
fuund; he was treated with emetin; in twenty-four 
hours he made a marvelous change, and in a day 
or two he was practically well. 

It is these simple methods, intelligently applied, 
that give us a vast amount of important informa- 
tion and it is not at all necessary to have compli- 
cated laboratory and instrumental methods to ar- 
rive at many diagnoses. Obviously, if the simple 
methods fail to make a diagnosis, then you should 
proceed to use the more complicated ones and intelli- 
gently correlate all of the evidence. 


(Dr. Cnester S. Keefer of Boston read his paper 
entitled “The Etiology of Chronic Arthritis.”) 


THE ETIOLOGY OF CHRONIC ARTHRITIS* 


BY CHESTER 


NE of the most important factors in the pre- 

vention or control of any chronie disease is a 
complete understanding of its etiology. At the 
present time there is no general agreement re- 
garding the cause of various forms of chronic 
disease of the joints, but it is well for the student 
of this group of disorders to pause from time to 
time and assess in a critical fashion the informa- 
tion that has accumulated. In this paper I pro- 
pose to consider the various hypotheses that have 
been advanced in an attempt to define the etiol- 
ogy of chronic arthritis. It is not my purpose 
to make any pretense at a comprehensive re- 
view of the extensive literature dealing with this 
question. The discussion will be confined more 
or less to a consideration of those facts which 
deal with the main views regarding the patho- 
genesis of degenerative and rheumatoid arthri- 
tis. 

TERMINOLOGY 


In any discussion of chronic arthritis it is 
highly essential that there be a clear under- 
standing of the terms which are used. Great 
confusion exists and, since there is a certain 
degree of looseness in the precise definition of 
diseases of the joints, it is only natural that 
misunderstandings should arise from any dis- 
cussion in which the type of disorder is not 
defined with care. Another source of error 
arises when conclusions regarding etiology are 
drawn from the benefits that seem to follow 
various therapeutic measures. It is important, 
moreover, to discriminate between the clinical 
features that are primary and those which con- 
tribute to the symptomatology of the disorder. 

*From the Thorndike Memorial Laboratory, Second and Fourth 
Medical Services (Harvard), Boston City Hospital and the 
Department of Medicine, Harvard Medical School, Boston, Mass. 


Read at the Annual Meeting of the Massachusetts Medical 
Society, Section of Medicine, June 4, 1935. 


+Keefer, Chester S.—Assistant Professor, Harvard University 


Medical School. For record and address of author see “This 
Week’s Issue,”’ page 689. 
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It has been well said that thought concerning 
the etiology of arthritis is clouded by the tend- 
ency to confuse primary and contributory fac- 
tors. 

DEGENERATIVE ARTHRITIS 


This term is used synonymously with osteo- 
arthritis and hypertrophic arthritis. The patho- 
logic picture is characteristic so that the eondi- 
tion can be readily discriminated from other 
maladies of the joints. It is characterized by: 
(1) fibrillation, erosion and destruction of the 
cartilage with attempts at regeneration; (2) in- 
creased vascularization and thickening of the 
subchondral bone, fracture, attempts at repair 
with new bone formation, islands of cartilage 
and eysts in the cancellous bone; (3) the forma- 
tion of exostoses ; (4) normal synovial membrane 
or slight thickening of the capsule with papil- 
lary projections of synovial cells into joint eav- 
ity. In other words, it is a condition that be- 
gins in the articular cartilage and involves the 
underlying bone and synovia secondarily. As a 
result of personal observations, together with 
those of others’ *: * * 5 it now seems evident that 
degenerative arthritis is not a systemic disease 
with joint manifestations, that affects many 
of the joints with equal intensity, but its oeeur- 
rence in the different joints of the body can be 
explained on a basis of various factors produc- 
ing injury, excessive ‘‘wear and tear’’ or trauma 
to the articular surfaces. <A careful analysis of 
the different factors in the individual case will 
enable one to discover both the predisposing 
and accelerating conditions that produce the 
changes arising in the affected joints. This 
question of the pathogenesis of degenerative 
arthritis has been discussed by me previously 
and for the details supporting these statements 
the original paper may be consulted. 


RHEUMATOID ARTHRITIS 


This term is used synonymously with atrophic 
or infectious arthritis. It is a disease which be- 
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gins in the synovial membrane and periarticu- 
lar tissues and involves the articular cartilage 
and bone secondarily. The histologic picture 
of the synovial membrane and periarticular tis- 
sues is characterized by increased thickness and 
proliferation of the synovial membrane, and in- 
filtration with lymphocytes and plasma cells in 
the subsynovial layer. In some areas these cells 
accumulate about blood vessels; in others there 
is no such arrangement. As the proliferation 
of the synovial membrane increases and ad- 
vances, it grows inward from the periphery of 
the joint and becomes adherent to the articular 
cartilage. Following this, a sequence of events 
oceurs depending upon the severity and duration 
of the process and physical activity of the pa- 
tient. The various pathologic features are sum- 
marized in table 1. 


TABLE 1 
PATHOLOGIC LESIONS IN RHEUMATOID ARTHRITIS 


Primary Secondary Miscellaneous 
Synovitis Destruction Lymphoid 
Periarticular of Cartilage Hyperplasia 


change with Atrophy of Bone Calcification of 


and without New Bone Blood Vessels 

subcutaneous Formation Amyloidosis 

fibroid Subluxation Growth 

nodules Ankylosis— Disturbances 
Fibrous Pigmentation of 
Bony the Skin 


Muscular Atrophy 


While many theories have been advanced to 
explain the etiology of rheumatoid arthritis, 
none of them meet with universal approval or 
acceptance. For purposes of discussion there 
are three which merit special consideration. 
They are as follows: (1) the unitarian theory, 
(2) the infectious theory, and (3) the ‘‘eclectic’’ 
theory. It should be insisted upon that any 
theory which attempts to explain rheumatoid 
arthritis must account for the development of 
the lesions in the synovial membranes and peri- 
articular tissues. After all, these are the essen- 
tial and characteristic lesions of the disease, and 
they are present in all proved cases. The fac- 
tors that tend to exaggerate symptoms and in- 
fluence the course and progress of the disease, 
once it has been established, may be somewhat 
different from the primary or inciting cause. 
These must be studied carefully and separated 
in so far as it is possible. It is necessary, then. 
to examine the evidence that has been brought 
forth in an attempt to explain the anatomical 
lesions that are so characteristic of this disease. 


THE UNITARIAN THEORY 


The proponents of this theory maintain that 
both rheumatoid arthritis and degenerative 
arthritis are due to the same etiologic agent or 
group of agents and that the differences are due 


to factors other than causation. In other words, 
the factors determining the type of arthritis 


depend upon ‘‘trauma, foci of infection, the invo- 
lutional changes of the menopause and the hab- 
itus of the patient.’’® The reasons for advanc- 
ing such a theory are due to the observations 
that the pathologie changes which are seen in 
the joints of many patients with arthritis have 
the characteristic changes of both types. This 
has been referred to by some physicians as a 
mixed type of arthritis. To find the character- 
istic features of both types of arthritis in cer- 
tain patients is not surprising. This can be 
readily explained and does not necessarily mean 
that both types are caused by the same factors. 

When the incidence of degenerative changes 
in the joints is studied in a miscellaneous group 
of individuals, regardless of whether they have 
symptoms referable to their joints, it is found 
that the alterations increase in frequency as age 
advanees and in individuals over forty years 
old it is difficult to find joints which are abso- 
lutely normal. This degenerative process be- 
gins in the cartilage and the synovial membrane 
shows no lesions. If a patient with degenerative 
changes in the joints develops rheumatoid ar- 
thritis then the lesions of both types will nat- 
urally be present. If, on the other hand, there 
are no degenerative changes in the joints of 
the patients who develop rheumatoid arthritis, 
then the disorder will be synovial and _ peri- 
articular in character. Ample evidence for this 
explanation is forthcoming when the joints are 
examined histologically. That is to say. no one 
can mistake the characteristic lesions of one type 
of arthritis for the other. The course of events 
is quite different in the development of the two 
types of joint disease, and for the reasons cited 
it is not possible to accept the unitarian theory 
of the origin of rheumatoid and degenerative 
arthritis. 

THE INFECTIOUS THEORY 


This theory of the origin of rheumatoid ar- 
thritis has attracted widespread attention, espe- 
cially in this country’. The presence of slight 
fever, leucocytosis, increased red blood cell sedi- 
mentation rate, inflammatory lesions in the syno- 
vial membrane and periarticular tissues, enlarge- 
ment of the lymph nodes in the region of the 
joints and the presence of synovial fluid with 
all of the characteristics of an exudate have 
suggested this possibility. In addition, the oe- 
currence of positive agglutination and precipitin 
reactions to the hemolytie streptococcus in the 
blood serum of patients with rheumatoid arthri- 
tis has suggested that infection plays an impor- 
tant part in the pathogenesis of the disease. 

To explain the lesions in the synovia on a 
basis of infection three general ideas have de- 
veloped: (1) The arthritis is a true metastatic 
lesion from a focus of infection. (2) It results 
from the action of ‘‘toxins’’ which are absorbed 
from a focus of infection. (3) It results from a 
reaction of sensitized tissues to microédrganisms 
or their produets. 
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Before discussing these three views it is de- 
sirable to review briefly the theory of focal in- 
fection in general, especially as it applies to 
arthritis. 


THE RELATIONSHIP OF FOCAL INFECTION TO 
ARTHRITIS 


There is, perhaps, no subject which has been 
discussed more often in its relationship to ar- 
thritis in general than focal infection. It has 
been frequently misunderstood and misrepre- 
sented. Much of the confusion has arisen from 
a lack of understanding of the general prin- 
ciples involved in foeal infection and as a re- 
sult of the enthusiasm or pessimism in the in- 
terpretation of the end results that have been 
obtained in patients with arthritis following 
the removal of foci of infection. A most care- 
ful and comprehensive review of focal infee- 
tion and elective localization has been prepared 
by Holman’. In America, the subject of focal 
infections was popularized by the observations 
of Billings®. He defined a focus of infection as 
‘*a eireumscribed area of tissue infected with 
pathogenic microdrganisms’’. He further em- 
phasized the fact that a focus of infection may 
give rise to intoxication or focal infection, which 
meant invasion from a focus; and it is known, 
as Holman states, that a focus may be latent 
or inactive. 


Before one can accept arthritis as a condi- 
tion due to focal infection, it is necessary to 
establish three things: first, that there exists 
or has existed a focus of infection; secondly, 
that the foeus of infection is bacterial in na- 
ture and, therefore, capable of disseminating 
toxin or organisms; and, thirdly, that infection 
or damage to the joints has resulted from a dis- 
semination of material from the focus of infec- 
tion. In some eases it is possible to establish 
these three facts; in others it is questionable. 
For example, everyone is familiar with the cases 
of arthritis which follow streptococcal infections 
of the uterus with metastatic lesions in the 
joints. In these cases, the focus of infection is 
in the uterus and the organisms have been dis- 
seminated through the blood stream to the joint 
tissues so that the same microdrganism may be 
cultivated from both places. Furthermore, it 
is common knowledge that following a strepto- 
eoceal infection of the tonsils, as in scarlet fe- 
ver, an arthritis may appear which is non-sup- 
purative and the joint tissues do not contain 
organisms. In these cases, the focus of infec- 
tion is in the tonsils, but it is not always clear 
just what the mechanism of the joint inflam- 
mation really is. To be sure, it has been at- 
tributed to the dissemination of toxic bacterial 
products or to an allergic response upon the 
part of sensitized tissues to the disseminated 
bacterial products. That there is some close as- 


sociation between the lesion in the throat and 
the joint manifestations in the cases cited, there 
seems to be little doubt. The precise mechanism, 
however, remains obscure. 

When arthritis appears without a preceding 
acute infection and becomes progressive and 
chronic, the question then arises, is the condi- 
tion in the joints the result of the dissemination 
of bacterial products from a focus of infection 
whicl may be latent, subacute or inactive? In 
the first place, it is necessary to determine 
whether a focus exists and to consider what 
criteria of infection are present before such a 
focus can be considered as a contributory fac- 
tor to the arthritis. It is only after a most 
eareful history and physical examination that 
one can feel reasonably certain that a focus of 
infection exists. Once it has been established 
that a focus of infection is present, the ques- 
tion then arises, is this focus in any way con- 
tributory toward the arthritis and, if so, what 
is the mechanism by which it exerts its effect? 
One of the criteria upon which the theory of 
foeal infection is based is the fact that follow- 
ing the removal of the primary focus there may 
be an exacerbation of the secondary focus or a 
disappearance of the clinical condition. Every- 
one has had the experience of observing the 
temporary disappearance or exacerbation of the 
symptoms of arthritis following such procedures, 
but the interpretation of such phenomena is 
most difficult. When there is neither improve- 
ment nor an exacerbation of the arthritis fol- 
lowing the removal of the suspected focus, it 
may mean that the focus is either not the cause, 
or that the arthritis is so firmly established 
that the removal of the primary focus has been 
of little help. The failure to observe improve- 
ment of the arthritis following the removal of 
foci, the presence of arthritis without demon- 
strable foci of infection, the improvement of 
arthritis without the removal of foci, the com- 
mon occurrence of foci in patients without ar- 
thritis and the inability to obtain organisms 
from the joints have been the main arguments 
which cast doubt upon the validity of the the- 
ory of focal infection and its relation to rheuma- 
toid arthritis. Moreover, it has been frequent- 
ly claimed that the improvement which follows 
the removal of a focus may be due to a gen- 
eral stimulus resulting from the removal of 
one cause of a lowered systemic resistance. 

Aside from the cure of the patient, other 
criteria have been used to establish the rela- 
tionship between focal infection and arthritis. 
It has been stated already that the onset of ar- 
thritis following an acute infection is impor- 
tant and the evidence of disease in a tissue which 
has preceded the arthritis is helpful. But, in 
many cases, the infection has oceurred a long 
time before the patient is seen and the local 
evidence for infection may be questionable. In- 
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deed, many patients give no history of a pre- 
ceding infection. It has been necessary, there- 
fore, to use other methods to establish the rela- 
tionship between the hypothetical focus and the 
joint disorder. The finding of organisms in the 
blood stream or the synovial fluid would be of 
great diagnostic help. It should be remem- 
bered, however, as Holman has pointed out, 
that the high invasive power of such organisms 
as streptococci requires caution in accepting 
the presence of streptococci in the blood as of 
overwhelming importance in the etiologic diag- 
nosis of such conditions as chronic arthritis. 
A most important contribution in this regard 
is that of Lichtman and Gross'’® who reported 
finding streptococcemia in an average of 6 per 
cent of 5,233 blood cultures in at least nine dis- 
eases, such as, acute rheumatism with poly- 
arthritis, chronic rheumatic cardiovascular dis- 
ease, rheumatoid arthritis, aplastic anemia, 
pernicious anemia, leukemia, colitis, meningo- 
coccus meningitis and pyelitis and pyeloneph- 
ritis. In view of these findings, together with 
the controversial data on the blood cultures in 
chronie arthritis which will be discussed pres- 
ently, it is seen that the blood culture may not 
be helpful in all instances in establishing the 
relationship of foci of infection to arthritis. 


Another method which has been used in the 
study of the etiologic relationship of microdr- 
ganisms recovered from foci of infection to ar- 
thritis is the study of the blood serum for the 
presence of antibodies (agglutination reactions, 
complement fixation reactions and precipitin re- 
actions": 12. 13.14.15). The results as regards the 
specificity of these reactions are highly contro- 
versial. Even those investigators who have 
found serological reactions to various micro- 
érganisms in the blood serum of patients with 
arthritis freely admit that they are not specific 
for any one strain of organisms. When reac- 
tions to one strain are present they are usually 
present against other strains as well. It is for 
this most important reason that it is difficult to 
assign an etiologic relationship between organ- 
isms isolated from a focus of infection and the 
arthritis in an individual case. 

Finally, a third method has been used to 
determine the etiologic relation of foci of infec- 
tion to arthritis; that is, to test the patient’s 
skin sensitivity to the bacteria or bacterial prod- 
ucts which have been obtained from the focus 
of infection’® 1". The literature regarding this 
subject has been reviewed previously and need 
not be repeated here’®. It is well to recall, how- 
ever, that results of these studies are most diffi- 
eult to interpret in so far as causation is con- 
cerned. It has been shown that patients with 
arthritis will have positive skin reactions to 
microdrganisms or their products in a slightly 
higher percentage of cases than in individuals 
without arthritis. But in view of the fact that 


all patients with arthritis do not show positive 
skin reactions to products of the microérganisms 
and they may react to organisms that are not ob- 
tained from foci of infection, it is difficult, at 
the present time, to accept the etiologic rela- 
tionship of foci of infection to arthritis from 
studies of this kind. 

It is seen, then, that the infectious theory of 
the etiology of rheumatoid arthritis has as its 
basis the theory of focal infection. We may 
now return to the original question. Can the 
lesions in the synovia be explained on the basis 
of focal infection? 


IS RHEUMATOID ARTHRITIS A TRUE METASTATIC 
LESION FROM A FOCUS OF INFECTION ? 


From what has been said, it would be neces- 
sary in order to answer this question in the pos- 
itive to demonstrate the following facts: (1) 
that a focus of infection exists; (2) that the tis- 
sues of the joints or the synovial fluid contain 
the same organisms as those obtained from the 
primary focus. It would also be of importance, 
although not absolutely essential, to find organ- 
isms in the circulating blood. It is known that 
some investigators have felt that these facts have 
been demonstrated. However, there is no gen- 
eral agreement regarding the presence of micro- 
organisms in the synovial fluid or tissues and 
no one investigator has been able to obtain abso- 
lutely consistent results! 2% 21,11. 22,23. Until it 
is possible for all investigators to find organisms 
in the synovial tissue or fluid it cannot be ac- 
cepted that rheumatoid arthritis is the result of 
metastatic lesions from a foeus of infection. 


IS THE REACTION IN THE JOINTS IN RHEUMATOID 
ARTHRITIS DUE TO THE DISSEMINATION OF TOXIC 
PRODUCTS OR A HYPERSENSITIVE REACTION TO 
THE PRODUCTS OF THE STREPTOCOCCUS? 


In view of the fact that it is not possible to 
isolate microdrganisms from the synovial fluid 
or tissues about the joints in cases of rheumatoid 
arthritis, it has been postulated that the reac- 
tions in the joints are due to the response of toxic 
products or a hypersensitive reaction to the prod- 
ucts of the organism. This is also suggested by 
the observation that some form of joint disease 
such as is seen in serum sickness or postdysen- 
teric arthritis, and in these cases it is known that 
the intra-articular reaction is not due to the 
presence of microdrganisms. 

In order to test this hypothesis, the patients 
with rheumatoid arthritis have been tested with 
various toxic products from the hemolytic strep- 
tococcus to determine whether they show skin re- 
actions which might be interpreted as being 
either hypersensitive reactions or susceptibility 
to toxins. While it has been shown that a high 
percentage (70-80 per cent)!*"¢ of individuals 
with rheumatoid arthritis react to these prod- 
ucts, whereas only about 40 per cent of normal 
individuals will show the same reactions, it is 
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not clear that this difference is of etiologic sig- 
nificance. It would be more impressive if all 
patients with rheumatoid arthritis showed pos- 
itive reactions and fewer patients without arthri- 
tis showed no reaction. It might be argued that 
patients with other allergic diseases often fail 
to show positive skin reactions and yet they are 
known to be sensitive to the antigens injected, 
and it also can be stated that some individuals 
will show reactions in the skin and not else- 
where. However, in the face of the evidence as 
it exists today, it is not possible to accept the 
allergic hypothesis as proved. This mode of 
approach to the study of rheumatoid arthritis 
requires further investigation. 

One of the strongest arguments in favor of 
the infectious theory of rheumatoid arthritis 
is the presence of agglutinins and precipitins 
to hemolytic streptococcus in the blood 
serum?” 18.14.15. The precise significance of 
these findings cannot be stated with certainty at 
present but they are present frequently enough 
and absent in the control patients who have 
been studied so that their presence cannot be 
disregarded as a chance or insignificant finding. 
There are two questions to answer in this re- 
gard; first, are these reactions a response to 
streptococeal infection or, secondly, are they 
responses to some process which gives rise to 
changes in the blood serum which are capable of 
causing the serological reactions observed? Such 
serological reactions of a non-specific nature as 
regards etiology are seen in syphilis and in 
typhus fever. It is important, therefore, that 
these serological reactions be investigated much 
more thoroughly before drawing definite con- 
elusions regarding their etiologic significance. 

There are, thus, many facts suggesting that 
rheumatoid arthritis is an infectious disease. 
The final proof, however, is lacking and will 
only be acceptable when the mechanism by 
which infection produces its effects can be 
proved beyond doubt. 


THE ECLECTIC THEORY 


This theory is the one sponsored by the 
American Committee for the Control of Rheu- 
matism**. It is somewhat complicated and dif- 
ficult to understand since a wide variety of 
factors are considered to be of importance in 
the etiology of rheumatoid arthritis. For that 
reason it is difficult to advance arguments for 
or against it. One gains the impression, from 
the various discussions of this theory” **, that 
rheumatoid arthritis results from an ‘‘imbal- 
ance’’ or ‘‘dysfunction’’ of three systems; 
namely, the nervous system, the gastrointestinal 
system and the peripheral vascular system. It 
has not been made clear just how this so-called 
‘‘imbalance’’ operates’ to produce chronic in- 
flammatory reactions in the synovial membranes 
and periarticular tissues with exudates in the 


joint cavities but it is profitable to examine the 
evidence for ‘‘dysfunction’’ in these three do- 
mains as etiologic factors in the production of 
rheumatoid arthritis. 


GASTROINTESTINAL DISORDERS 


It has been claimed that gastric anacidity, 
atonie dilatation of the colon and carbohydrate 
indigestion are commonly found in patients 
with rheumatoid arthritis and are of etiologic 
significance. 

Bloomfield and I** pointed out a few years 
ago that when the data on the incidence of gas- 
trie anacidity in chronie arthritis were cor- 
rected for age, it was no more common than in 
a group of control patients of the same age and 
without arthritis. It would seem unlikely, then, 
that a disturbance in gastric secretion could 
be of any etiologie significance. The same con- 
clusions were reached by Miller and Smith” 
who have discussed the subject with consider- 
able penetration. 

Atonie dilatation of the colon has been found 
in a number of patients with arthritis by Pem- 
berton and Pierce, Fletcher and Graham and 
others*®: *°. This has been attributed to defec- 
tive nutrition and ‘‘frequently plays a part in 
the development and course of chronic arthri- 
tis’’. When an adequate series of controls is 
studied, such as has been done by Bauer*’, Ar- 
cher® and Haft**, there is no evidence to sup- 
port the view that the observed abnormalities 
in the colon, if they really are abnormalities 
at all, are in any way related to rheumatoid 
arthritis unless they are a result of the illness. 
Furthermore, in a study of the same question 
by Nissen*® it was found that the atonie en- 
largement of the colon appeared gradually in 
patients with chronic disease, especially in in- 
dividuals with arthritis. This occurred with- 
out changes in the diet, but in individuals who 
were unable to take exercise. When exercises 
were given, the size of the colon changed. It 
should be added that changing the technique of 
the barium enema may also bring about decided 
alterations in the size of the bowel. Nissen** 
has examined the colon of these patients with a 
proctoscope and found no abnormalities, and 
I have studied the bowel of four patients who 
died with rheumatoid arthritis and was unable 
to find any anatomical evidence of atrophy or 
any other disturbance either by gross or his- 
tologie examination. 

It would appear, therefore, that the evidence 
for intestinal dysfunction as a factor in caus- 
ing rheumatoid arthritis is far from convineing 
so far as demonstrable changes in the colon 
are concerned. 


CARBOHYDRATE INDIGESTION 


Intestinal carbohydrate dyspepsia is a condi- 


tion in which there is evidence of bacterial 
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fermentation of starches. It has been observed 
in patients with rheumatoid arthritis*+ but also 
in many other conditions, as well as occurring 
by itself so that such a state cannot be etiologi- 
eal for rheumatoid arthritis. Since the recogni- 
tion of intestinal carbohydrate indigestion is 
dependent upon finding excess gas formation 
over normal following the incubation of a eul- 
ture of stool, the presence of an excessive num- 
ber of starch granules in a fresh specimen, and 
a stool that is strongly acid in reaction, it would 
be necessary to show that this condition is pres- 
ent in patients with rheumatoid arthritis and 
not present in normal individuals under con- 
trolled conditions. It should be emphasized 
that the condition can be produced at will by 
giving a cathartic. From the observations of 
Hurst and Knott*®, one is led to believe that 
this condition is a common occurrence in a va- 
riety of individuals who complain of intestinal 
gas and noises, but no mention is made by them 
regarding the presence of arthritis in such in- 
dividuals. From this discussion it is seen that 
there are no constant deviations from the nor- 
mal when the gastrointestinal tract of patients 
with rheumatoid arthritis is studied. More- 
over, when changes in function are seen they 
usually follow rather than precede the arthritis 
and, since similar changes are observed in pa- 
tients without arthritis, it is difficult to aecept 
the hypothesis of dysfunction of the intestinal 
tract as a cause of rheumatoid arthritis. 


DISTURBANCES IN THE PERIPHERAL VASCULAR 
SYSTEM 


Since many patients with rheumatoid arthri- 
tis have: (1) cool hands with increased sweat- 
ing and an abnormal response to cold, (2) de- 
ereased capillary circulation in the nail beds 
and a delayed removal of sugar from the blood, 
(3) improvement of symptoms following pro- 
cedures causing vasodilatation, it has been 
postulated that there is a reduction of the blood 
supply to the joints which is responsible for 
the development of the arthritis. 

Now, when the synovial membrane of a joint 
with rheumatoid arthritis is studied ‘with a 
microscope there is no evidence of a decrease 
in the blood supply. Indeed, one is impressed 
by the rich blood supply and the presence of 
many wide open capillaries. When the capil- 
laries of the skin or nail beds of patients with 
rheumatoid arthritis are studied, there are no 
consistent findings**: ***® and when alterations 
in the number and the rate of the flow of blood 
are present, they may be exhibited early, late 
or not at all (Hench, Weil, Kovacs) and it has 
recently been pointed by Bordeley that the 
blood flow in the capillaries of the normal skin 
is intermittent so that this must be taken into 
account in evaluating studies of the capillaries 


in patients with arthritis. If a decrease of 
the blood supply to the joints is responsible for 
the development of rheumatoid arthritis it is 
not a little curious that diseases in which there 
is no question of a decrease of blood supply to 
the extremities are so infrequently associated 
with arthritis; such examples are (1) occlusion 
of the larger vessels as in thromboangiitis 
obliterans, arteriosclerotic occlusion; (2) Ray- 
naud’s syndrome; (3) scleroderma. 

I have never observed rheumatoid arthritis 
associated with arteriosclerotic occlusion or 
thromboangiitis obliterans, and the joints of pa- 
tients who have had their legs amputated for 
these diseases have, in my experience, shown no 
changes suggestive of rheumatoid arthritis. 
These observations are in accord with those of 
Hench, Kovaes and others. 

Arthritis is uncommon in Raynaud’s disease, 
and in this condition no one can deny that the 
blood supply to the extremities is decreased. 
Indeed, one may see the most extensive changes 
in the skin and bones in this condition and no 
changes in the joints. 

In scleroderma, the same condition is true. 
There are certain features of this disease, how- 
ever, that are extremely confusing with rheu- 
matoid arthritis, especially in the early stages 
when the process may be acute and associated 
with swelling and edema of the periarticular 
tissues. At this stage the condition may be in- 
distinguishable from rheumatoid arthritis and 
this is not surprising since the tissues involved 
are those of the skin and subcutaneous tissue. 
As the process advances and the sclerodactylia 
appear, there can be little doubt as to the nature 
of the process. Then the joints can be shown 
to be free of the process. This is true in spite 
of the presence of marked alterations in the 
bone. There is another feature of scleroderma 
that may be confused with rheumatoid arthri- 
tis and that is the presence of fibroid nodules 
about the joints. When these occur, however, 
calcium deposits take place (Kalkgicht or Cal- 
cinosis circumscripta*’), and since this condition 
is not observed in the nodules of rheumatoid 
arthritis the differentiation can be made. 

Another argument in support of the decreased 
blood supply to the joints is the behavior of the 
blood sugar tolerance curves on venous blood. 
Abnormalities in the blood sugar tolerance curve 
have been found in a certain number of patients 
with rheumatoid arthritis by some and not by 
others*®: #1: 4°, When the difference in the ar- 
terial and venous blood sugar curves is studied 
it has likewise been shown* that the high point 
in the curve increases above the normal level in 
spite of the fact that the amount of sugar in 
the blood returns to the fasting blood sugar 
level by the end of the third or fourth hour. 
This delayed removal of sugar from the blood 
has been taken to indicate a decreased blood 
supply to the tissues and joints. At best this 
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evidence is of an indirect sort and before one 
could accept it as being of etiologic importance, 
it would have to be shown to be present in all 
eases and not due to causes other than an inter- 
ference with the blood supply to the joints. It 
is well known that the delayed removal of the 
blood sugar may be altered with the age of the 
individual, the state of nutrition, the amount 
of sugar ingested and the previous amount of 
available carbohydrate in the body. Moreover, 
it can be shown that the blood sugar tolerance 
eurve may show delayed removal at one time 
and a normal removal at another**: *° and this 
may be observed in normal individuals or pa- 
tients with various diseases. 

Until all of the above-mentioned factors are 
controlled it cannot be said that the delayed re- 
moval of sugar from the blood in patients with 
arthritis is an indication of a decreased blood 
supply to the joints or evidence of a disorder 
of carbohydrate metabolism. 


DISTURBANCES IN THE SYMPATHETIC NERVOUS 
SYSTEM 


In view of the presence of vasomotor dis- 
turbances in the extremities of some patients 
with rheumatoid arthritis, it has been claimed 
that their presence is of importance in etiology. 
In some, the vasomotor symptoms appear before 
the arthritis; in others they occur early in the 
course of the disease; and in another group late 
or not at all. The hands may even be warm 
and show no alteration in capillary flow. Just 
how these disturbances in function can bring 
about inflammatory changes in the synovial 
membrane has not been made clear. Since the 
vasomotor symptoms disappear after sympa- 
thectomy it has been assumed that these changes 
are of etiologic importance in the disease. From 
the reports in the literature* it is not clear just 
how the course of the arthritis has been altered 
by this procedure since they have not been fol- 
lowed long enough. Rowntree and Adson are 
conservative when they point out that one should 
be cautious in evaluating the results of sympa- 
thectomy as far as the arthritis is concerned 
until they are followed over a period of years. 
That one can cause the vasomotor symptoms to 
disappear following sympathectomy is not sur- 
prising. But before one can accept the vaso- 
motor reactions as playing a partial réle in caus- 
ing the joint changes it would have to be shown 
that (1) all patients have these changes before 
the appearance of the arthritis, (2) vasomotor 
reactions are capable of producing inflamma- 
tory changes in the synovial membrane, (3) the 
arthritis can be completely arrested by sympa- 
thectomy. Moreover, it will be necessary to 
study a large group of controls, that is, patients 
with vasomotor disturbances in other diseases 
or without any evidence of organic disease. 

From the evidence at hand it cannot be ac- 
cepted that vasomotor disturbances are. of deci- 
sive importance in the etiology of arthritis. 


When they exist, they undoubtedly contribute 
to the symptomatology but in the present state 
of our knowledge, it would be premature to as- 
sume that these changes are responsible for the 
development of rheumatoid arthritis. 

From what has been said about the eclectic 
theory, it cannot be claimed for the studies 
of the gastrointestinal tract, the peripheral vas- 
cular system, or the sympathetic nervous sys- 
tem that they have yet thrown any clear light 
on the essential nature of rheumatoid arthritis. 


CONCLUSION 


From the discussion of these three theories 
of the etiology of rheumatoid arthritis it may 
be taken that none of them are wholly satisfac- 
tory or conclusive. The question then must 
continue to remain in doubt. However, the re- 
cent advances in our knowledge of the anatom- 
ical and physiological changes that occur dur- 
ing the course of the disease have created fresh 
suggestions for thought and have improved our 
understanding of the condition. Gradually, the 
types of chronie arthritis are being more clear- 
ly defined and there is emerging a better under- 
standing of what one is dealing with when the 
subject is discussed. Progress is being made 
in this field in spite of the fact that it is slow. 

Wide differences of opinion regarding etiology 
continue to exist and this state of affairs is de- 
sirable since it stimulates thought and investi- 
gation. Every effort should be made to de- 
termine the cause of chronic arthritis since it is 
only by knowing the etiology of a disease or its 
mode of inception that one can prevent its oc- 
currence or control its progress. 
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DISCUSSION 


THE CHAIRMAN: To open the discussion I will call 
upon Dr. Walter Bauer, who has been working on 
arthritis at the Massachusetts General Hospital just 
as Dr. Keefer has been working on arthritis at the 
City Hospital. 


Dr. WALTER BAveER: Judging from past experiences 
in medicine, it would seem right to conclude that 
the cause of a disease is unknown if there exists 
no unanimity of opinion in the medical profes- 
sion as to its cause or treatment. If one were to 
go on this assumption in the case of rheumatoid 
arthritis, he would be forced to conclude that it is 
a disease of unknown etiology. Dr. Keefer has not 
used this argument, yet he has arrived at the same 
conclusion. He has attempted to show that no one 
of the present theories pertaining to the cause of 
this disease has been proved beyond the point of 
doubt. The existing theories fall short because they 
are not based on sound facts or adequate proof has 
not been presented as yet. 

One of our greatest needs in the study of chronic 
arthritis is critical appraisal of each newly proposed 
etiological theory as well as intelligent interpreta- 
tion and evaluation of the supposed therapeutic 
benefits. Failure on the part of our profession to 
do so in the past is in part responsible for our 
present meagre understanding of rheumatoid arthri- 
tis. How much better for the profession and for the 
patients if we would only say we do not know the 
cause of this disease. Such an attitude would stim- 
ulate sound thinking and call for the study and 
treatment of each patient as an individual case. 
The end-result would be a more nearly correct an- 
swer to the problem. 

In order to evaluate correctly the theories and 
treatment of chronic arthritis, one must not be con- 
tent with labeling each patient “arthritis”. He should 
appreciate that there are many types and should 
therefore attempt to classify each patient as to the 
type of arthritis present. If this is not done, many 
cases of arthritis of known origin will be included 
under the heading of rheumatoid arthritis. Many 
of these cases run a self-limited course with even- 
tual recovery. If they are incorrectly labeled and 
included under rheumatoid arthritis, one will uncon- 
sciously be recording certain patients as cured 
cases of rheumatoid arthritis who in reality had 
suffered from gonorrheal arthritis or some other 
type of arthritis of known cause. 

We have long considered degenerative or hyper- 
trophic arthritis as primarily a degenerative disease. 
The word, arthritis, when used in this connection is 
in a sense a misnomer because histological exam- 
ination fails to reveal any important evidence of 
inflammation. We prefer the term, degenerative 
type of joint disease, because the primary change is 
one of degeneration of articular cartilage, all other 
changes being secondary to this primary process. 
This type of joint change is demonstrable in some 
degree in all normal individuals with increasing 
age. This fact is not surprising if one recalls that 
articular cartilage is a relatively avascular struc- 
ture with a limited ability to repair. Because of this 
limited ability of articular cartilage to repair, one 
finds more evidence of changes resulting from the 
wear and tear of daily use and increasing age than 
in other tissues where such limitations of repair do 
not exist. One can readily demonstrate by careful 
laboratory and clinical studies that the greater the 
wear and tear, unusual use and repeated trauma to 
which a joint is subjected, the earlier these changes 
will appear. We further believe that certain pa- 
tients inherit poorer cartilage than others and in con- 
sequence develop the disease at an earlier age. For 
these and other reasons, we refuse to accept the vari- 
ous infectious, metabolic or endocrine theories pro- 
posed by certain workers. It represents a disease 


652 M. M. S.—SECTION OF 


MEDICINE—DISCUSSION N. E. J. OF M, 


OCT. 3, 1935 


of known origin which in many instances may rep- 
resent nothing more than physiological aging. There 
may be certain accelerating factors which could 
conceivably injure or impair articular cartilage and 
thus allow for the early development of such joint 
changes. To date we have no proof of their exist- 
ence. 

I agree with almost everything that Dr. Keefer 
has said concerning rheumatoid arthritis. It is a 
chronic disease of unknown etiology, characterized 
by remissions and relapses. It is important to re- 
member that such remissions may occur when least 
expected and may last months or years. Becanse 
of this fact, one must proceed with caution when 
interpreting the benefits derived from any form of 
therapy. It is equally as important to appreciate 
that a joint which has appeared clinically inactive 
for years will often show an active process without 
any evidence of healing when examined microscopi- 
cally. 

The joint pathology in rheumatoid arthritis is 
primarily one of inflammation and proliferation of 
the synovial membrane, all other changes being sec- 
ondary. The pathological and clinical findings in 
these two diseases are in no way related. There- 
fore, there is little reason for confusing one with the 
other or for believing that they are both caused by 
the same etiological agent (unitarian theory). 

If one carefully studies and follows a group of 
patients with rheumatoid arthritis for a long period, 
he finds it increasingly more difficult to obtain con- 
vincing evidence favoring either the focal infection, 
toxic, allergic or eclectic theory. Time will not 
permit presenting my reasons for making this state- 
ment. 

I prefer to think of rheumatoid arthritis as a 
chronic infectious systemic disease of unknown 
origin, unrelated to focal infections. The organism 
responsible for the disease, its portal of entry, its 
length of residence in the body at any one time, 
the other pathological changes resulting because of 
its presence and many other factors are as yet un- 
known. There is considerable evidence in favor of 
its being a specific infectious disease, producing many 
other symptoms and signs than those referable to 
the skeletal system. However, time will not permit 
a consideration of all these points. Because of the 
chronicity of the disease, the persistence of systemic 
symptoms, the ever-present evidence of infection, the 
proliferative joint lesions without evidence of re- 
pair, one might surmise that the responsible organ- 
ism is quite different from the organisms causing 
the other types of infectious arthritis or any of the 
supposedly causative agents thus far isolated. What 
the organism is we do not know. Whether it is a 
virus or some other hitherto unrecognized organism 
remains for future work to disclose. 


Dr. HERBERT L. LOMBARD, Boston: Methods for the 
prevention of disease have been existent as long 
as the diseases themselves, according to medical his- 
tory. Whether it was the propitiation of the gods, 
the devising of an ointment, or bowing to a taboo, 
there has always been some plan for disease pre- 
vention. In most cases, there was no scientific basis 
for the beliefs, although in the case of cinchona 
bark, quinine was found. Even as late as 1898 it was 
recommended to burn a village in Cuba to stop yel- 
low fever, and most of us here can remember when 
each scale of the scarlet fever patient was consid- 
ered a deadly menace. Other forms of misguided 
enthusiasm have resulted in various rules of hygiene. 
Too often physicians have urged the adoption of this 
or that method of living without any clear-cut picture 
of its value. The sulphur and molasses days may 
have passed but who can be sure that many of the 
so-called principles of hygiene are properly named? 

Rheumatism is the most frequently encountered 


type of chronic disease. With 138,000 sick in Mass. 
achusetts, 6,000 completely disabled physically and 
twice that number economically, any method which 
could prevent this disease would be heralded by 
the entire profession. In order to obtain some in. 
formation pointing toward the etiology of this dis. 
ease, certain questions were incorporated in the 
chronic disease survey of 1929-1933. In this sur. 
vey information was obtained from 75,000 individ. 
uals by means of house-to-house surveys. These in- 
dividuals lived in fifty-one cities and towns of the 
State and, inasmuch as both well and sick were 
questioned, the information regarding the habits 
of living is pertinent. 


No attempt was made to differentiate the various 
types of rheumatism and the findings are those of 
the disease as a whole, including hypertrophic arthri- 
tis and atrophic arthritis, as well as individuals com- 
plaining of various chronic rheumatic pains. In any 
survey of this nature some errors are bound to vue- 
cur. It is probable that some who claimed rheuma- 
tism as a disease were not so afflicted while others 
who maintained they were well may not have been 
so, but with an estimated error of not over ten 
per cent, the findings are of value. 


The case records of all individuals were divided 
into two groups, those who had rheumatism and 
those who did not, and the habits of the two groups 
were studied. 


Over one half of the individuals with rheumatism 
had had former attacks of rheumatic fever, frequent 
sore throats, growing pains, frequent colds, malaria, 
typhoid fever, diphtheria, and scarlet fever, while 
only slightly over one third of the well group had 
had these same diseases. This would point toward 
a greater susceptibility to rheumatism among indi- 
viduals having had these diseases. In the rheuma- 
tism group 56.2 per cent were infrequent or non- 
users of the so-called protective foods; in the well 
group 41.6 per cent were nonusers of protective 
foods. This points to a vitamin deficiency as a 
predisposing cause of the disease. Foci of infection 
were measured by poor teeth and tonsils. Here, 
again, the group with rheumatism had much higher 
rates than the well group, the rates of bad teeth 
being 538 and 32.5 per cent respectively, and bad 
tonsils 16.4 and 6.8 per cent. 


Nervous temperament was another variable meas- 
ure and an association was found between this con- 
dition and rheumatism. In the group with rheuma- 
tism lack of exercise was reported by 9.3 per cent of 
the patients and in the well group by 3.7 per cent. 
Overweight was reported by 30.0 per cent of the 
group with rheumatism and by 19.6 per cent of the 
weli group. Chronic indigestion and the habitual 
use of laxatives were more frequent among the in- 
dividuals with rheumatism than among the well, 
the chronic indigestion rates being 38.9 and 15.2 
per cent respectively, and frequent use of laxatives 
being 40.5 and 21.8 per cent. 


More individuals with rheumatism lived in damp 
houses than did well individuals. From the survey 
it would appear that the individual with rheuma- 
tism had had more attacks of certain acute ‘illnesses, 
was an infrequent user of the protective foods, had 
or had had bad teeth and bad tonsils, had a nervous 
temperament, had insufficient exercise, was under- 
weight, was constipated, and lived in a damp house. 
All this points toward better hygiene as a possible 
preventive of this disease. 


The association of rheumatism with these varia- 
bles does not prove causation. It is possible with 
some of the variables that the same cause which 
vroduced the variable also produced the rheumatism. 
For example, an hereditary influence might have 


made the individual susceptible to both bad tonsils 
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and rheumatism, and the bad tonsils may not have 
been instrumental in causing the rheumatism. This 
reasoning, however, could not apply to non-users of 
protective foods, and while these figures do not prove 
causation, they suggest possible predisposition. With 
personal hygiene as a possible preventive of rheu- 


matism, all individuals should acquire a knowledge 


of the subject and put it into practice. 


(Dr. John P. Peters of New Haven, Conn., read 
his paper entitled “Some Factors in the Etiology of 
Bright’s Disease.”’) 


SOME FACTORS IN THE ETIOLOGY OF BRIGHT’S DISEASE* 


BY JOHN P. PETERS, M.D.t 


T is possible to recognize clearly among the 

congeries of conditions that find their way 
into the eategory of nephritis a certain group 
of eases that originate in association with dis- 
eases caused by streptococci. The clearest ex- 
ample of these conditions is searlatinal neph- 
ritis. Its exact relation to the antecedent infec- 
tion is not clear. It is usually stated, not quite 
accurately, that it oceurs after the initial dis- 
ease has subsided. More precisely, nephritis 
manifests itself in the second, third or fourth 
week after the onset of scarlatina. At this 
time toxic manifestations of the infection have 
ceased and there is presumably an excess of 
antitoxin in the blood. This is one reason for 
believing that the scarlatinal toxins are not 
responsible for the renal disorder. Another is 
the fact that persons who have had scarlet fe- 
ver and are therefore immune to the disease 
may, nevertheless, become infected with the 
scarlatinal streptococcus and develop a typical 
nephritis. The organisms have been identified 
in the throats of some such patients. Lyttle’ 
has found that formed elements increase in the 
urine of most patients with scarlet fever at 
about the time when nephritis usually appears. 
This would almost suggest that the nephritis 
is only an exaggeration of a phenomenon which 
is part of the normal course of scarlet fever. 
Additional factors, however, appear to be re- 
quired to evoke such a major explosion. There 
is much to indicate that one of these factors is 
the presence of a residual infection. By this I 
do not mean a recondite focus, but an active 
septie process of some kind. The idea that 
nephritis is a remote sequel of scarlet fever is 
not supported by the analysis of a large series 
of eases in our clinic. It does not usually at- 
tack those patients who have an uncomplicated 
convalescence, but those who have a septic com- 
plication, such as cervical adenitis, sinusitis, 
otitis media, bronchopneumonia, ete., from 
which streptococci can be recovered. A similar 
point of view has been expressed by Longeope’. 
If the infection clears rapidly, the nephritis 
seems to resolve completely, leaving no demon- 
strable residue. In a certain proportion of 
eases, however, it becomes chronic. In all but 
the most fulminating of these it runs an irreg- 


*Read at the Annual Meeting of the Massachusetts Medical 
Society, Section of Medicine, June 4, 1935. 

¢+Peters, John P.—John Slade Ely Professor of Medicine, Yale 
University School of Medicine. For record and address of author 
see ‘‘This Week’s Issue,’’ page 689. 


ular course, punctuated by exacerbations and 
remissions. These again appear to be precipi- 
tated by infections (usually respiratory) of the 
kind generally attributed to streptococci, and 
during these more active phases, in Longecope’s* 
experience and our own, pathogenic streptococci 
can be recovered from the nose or throat with 
great frequency. 


All that has been said of scarlatinal neph- 
ritis holds equally well for the nephritis that 
follows tonsillitis. There is the same interval 
between the initial infection and the appear- 
ance of renal and vascular symptoms; with the 
latter the same evidences of residual or per- 
sistent infection are found. The pathogenesis 
or nature of the renal lesions and the mode 
of action of the infectious agents I shall not 
consider except to state that the nephritis is 
probably not due to direct infestation of the 
kidneys by the streptococci. Streptococci were 
not, in Longeope’s series or our own, recovered 
from the blood or urine of patients with sim- 
ple nephritis. 

The analogy between rheumatic heart disease 
and nephritis has long been obvious; but has, 
in recent years, received increasing attention. 
In epidemiological characteristics as in their 
apparent relation to streptococeal infections and 
their remittent or intermittent courses the two 
diseases are quite similar. There is much to 
suggest that the connettion is more than analo- 
gous. Studies of autopsy material have yielded 
such conflicting reports that MeCann® has even 
suggested that there may be geographical dif- 
ferences in the clinical character of rheumatic 
infections. A disease with all the characteristics 
of glomerulonephritis is undoubtedly encoun- 
tered in the course of rheumatie fever in cer- 
tain subjects. If rheumatic heart disease and 
nephritis are due to the streptococcus, there is 
no reason to believe that these streptococci are 
specific. Both heart disease and nephritis may 
oceur as sequelae of scarlet fever, which may 
also give rise to typical arthritis. The simul- 
taneous oceurrence of the two diseases in the 
same subject seems altogether too frequent to 
be attributed to mere coincidence. Some time 
ago, in an analysis of the nature of infections 
associated with the onset of acute nephritis 
among 141 patients in the New Haven Hospi- 
tal, ninety-two were found to have associated 
conditions that might have been referable to 
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the streptococcus. Of these ten, or 10 per cent, 
had outspoken arthritis. In fact arthritis 
ranked fourth in the list of presumable etiologi- 
eal factors, with only scarlet fever, tonsillitis 
and coryza leading it. Since then, possibly 
because more assiduous search has been made 
for manifestations of rheumatic fever in neph- 
ritis, the relative incidence of rheumatic neph- 
ritis has further increased. Undoubtedly a 
plausible case could be built up for the inelu- 
sion of glomerular nephritis among the rheu- 
matie infections. It is not, however, my inten- 
tion to indulge my speculative vein to this ex- 
tent. It may not be entirely idle to point out 
that the existence of a valvular endocarditis is 
generally accepted as prima facie evidence of 
rheumatic infection even in the absence of any 
history of arthritis, while nephritis which is 
known to result from indistinguishable infec- 
tions is declared rheumatic only if it is attended 
by frank arthritis or valvular heart disease. 


Whether a true nephritis can be provoked 
by infections referable to organisms other than 
the streptococcus is a question which I shall not 
attempt to discuss at length, because my chief 
interest today is not the bacteriological aspects 
of etiology. Certainly these other infections 
play a far less important or frequent rédle than 
streptococeal infections. In the same series of 
cases of acute nephritis cited above, pneumonia 
appears as the provoking cause twelve times. 
It may be worth noting that in no instance did 
nephritis develop in conjunction with a simple 
lobar pneumonia. Always it appeared with some 
subsequent complication, varying from otitis 
media to empyema, most frequently with non-re- 
solving or necrotizing pneumonie processes. 
Hemolytic streptococci were recovered in this 
stage of the disease twice from throat cultures, 
onee from sputum, once from empyema fluid 
and once from an otitis media, although some of 
these patients had initial pneumococcus infec- 
tions. Of course no conclusions can be drawn 
from such studies, except possibly that sig- 
nificance cannot be attached to sporadic cultures. 
However, since repeated cultures were not taken 
in all cases the possibility cannot be excluded 
that streptococci might have been recovered from 
a larger proportion. At least these nephritides 
cannot be ascribed unquestioningly to the pneu- 
mococcus. 


An attempt has been made to incriminate the 
streptococcus further by means of various sero- 
logic tests and immunologic reactions with re- 
sults quite as suggestive and inconclusive as 
those which have been secured in rheumatic 
fever. Epidemiologic and climatologie investi- 
gations have shown a rough correlation between 
the distribution and incidence of streptococcus 
infections, rheumatic fever and_ glomerulo- 
nephritis. They have, however, been less suc- 
cessful in nephritis than in these other diseases, 


probably because nephritis occurs less frequent. 
ly and also because it lacks definition. Statis. 
tics can be of no value unless there is certainty 
that they deal with homogeneous data. ‘lhe 
term nephritis is used so loosely that in ordi. 
nary parlance it has almost lost significance. 


At this point the specific etiology of nephri- 
tis ends, with nothing more than tenuous threads 
of circumstantial evidence incriminating the 
streptococcus or particular streptococci in a cer. 
tain group of cases and with the great mass of 
cases entirely unexplained. For try as we will, 
it is impossible to secure satisfactory evidence 
of an initial or antecedent streptococcal infec- 
tion, or indeed a precipitating infection of any 
kind, in a large proportion of nephritic cases, 
Failure in this respect may derive in part from 
the perfunctory way in which histories are ob- 
tained. The frequency with which a positive 
etiology can be traced is directly related to the 
attention paid to details in the anamnesis. _The 
latent period between infection and the renal 
disorder must always be kept in mind. Unless 
the persistent septic process was severe the lay- 
man fails to recognize any connection between 
the renal symptoms and a respiratory infec- 
tion that occurred so much earlier. If the 
nephritis develops insidiously, as it may, the 
connection appears still more remote. 


The problem might be solved if it could be 
proved that the ‘‘streptococcal’’ forms of the 
disease had any especial distinctive characteris- 
ties, clinical or pathological. Numerous work- 
ers have claimed that there are such distinguish- 
ing features, which have thereupon almost in- 
variably served as a basis for a new classifica- 
tion of the disease; but the fallacy of these 
claims becomes immediately apparent when any 
one (or better, two) attempts to fit clinical ma- 
terial into the various categories. 


In general there is a tendency’ among clini- 
cians to draw distinctions on the basis of symp- 
tom-complexes or functional disturbances in the 
great mass of cases in which the onset of the 
disease has not been observed or has been so 
insidious as to escape attention and to assign 
these conditions to categories to which some 
etiological significance appears to be attached. 


Roughly, four or five large classes which ap- — 


pear under a variety of names are recognized 
in every nomenclature: 


1. Acute nephritis. Characterized by its mode 
of appearance and the presence of one or 
more of the following symptoms: edema, 

- high blood pressure, vascular lesions, eon- 
vulsions, albuminuria, cylindruria, hemat- 
uria. 


2. Nephrosis.. Characterized by edema, albu- 
minuria, low serum proteins and lipemia, 
without hypertension, vascular lesions or 
renal insufficiency. 
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3. Chronic glomerulonephritis. Character-| months later, that is eight months after the original 


ized by hypertension and its sequelae and 
vascular lesions, with frank evidences of 
renal insufficiency. 


4. Nephrosclerosis or Arteriolosclerosis. Char- 
acterized by hypertension and its sequelae 
without evidences of renal insufficiency. 


a) Benign or functional, without obvious 
anatomical arterial changes in the early 
stages. 

b) Malignant, with obvious arterial le- 
sions in the early stages. 


The first three of these syndromes are usually 
looked upon as infectious, the last is more gen- 
erally ascribed to metabolic disorders or to the 
degenerative changes of senescence. Some ob- 
jection may be raised to the inclusion among 
infectious processes of the nephrotic syndrome. 
Whether this condition can arise, as has been 
suggested, as an idiopathic metabolic disorder, 
an indistinguishable syndrome is encountered 
in the course of glomerulonephritis or as the re- 
sult of amyloid disease. Among adults at least, 
outside of pregnancy, these two conditions ac- 
count for the great majority of cases and should 
receive first consideration. 


The term glomerulonephritis, or in fact 
nephritis, does scant justice to the disease it is 
intended to define and, like other misnomers in 
medicine, is a constant source of prejudice. It 
has tended to focus attention too much upon 
the renal lesion to the neglect of the general vas- 
cular system. Undoubtedly glomeruli are in- 
jured; but this injury appears to be part of a 
general vascular disorder which evinces itself 
especially in hypertension. Damage to the finer 
blood vessels can be demonstrated by simple 
methods only in the kidneys and the retina: in 
the kidneys because it manifests itself in al- 
buminuria and hematuria, in the retina because 
these vessels can there be visualized. Only by 
indirect methods and very imperfectly can in- 
jury to the general vasculature be estimated. 
Therefore the fact that glomerulonephritis may 
do its major damage to vessels outside of the 
kidney is not sufficiently recognized. 


A young colored girl of fourteen, in the summer 
of 1924, had a mild attack of scarlet fever. About 
October 9 she developed a cold and a few days later 
began to vomit, October 14 she complained of 
severe headache and abdominal pain and on the 
16th was admitted to the Hartford Hospital in coma, 
having had several convulsions, with hypertension 
and albuminuria. She was discharged after two 
months, with a diagnosis of acute nephritis, with 
hypertension and albuminuria persistent. Three 
months later, when she was brought to the New 
Haven Hospital Dispensary her blood pressure was 
195/110, her brachial and radial arteries seemed 
tense and thickened, and were described as pulsat- 
ing forcibly. The urine had a specific gravity of 
1.009, and contained a moderate amount of albu- 
min and occasional red blood cells. The blood non- 
protein nitrogen was 23 mg. per cent, the phenol- 
sulphonephthalein excretion 60 per cent. Three 


acute nephritis, albuminuria and hypertension re- 
mained. She was not seen again until April 19, 1928, 
after an interval of three years. She looked surpris- 
ingly well; her urine was entirely clear, her heart 
of normal size. Her blood pressure by the oscillatory 
method was estimated as 115/70. It could not be 
measured by the usual techniques because no pulsa- 
tions could be seen or heard in either the brachial 
or radial arteries. In December of the same year, 
when she was admitted to the New Haven Hospital 
for a cervical lymphadenitis, the blood pressure in 
the legs was found to be normal, the renal concen- 
trating powers proved unimpaired; the blood non- 
protein nitrogen was 17 mg. per cent and the phenol- 
sulphonephthalein excretion 85 per cent. There 
were minimal changes in the retinal vessels. 


In this case an acute glomerulonephritis of 
the most typical kind, probably scarlatinal, 
seems to have left its most prominent marks not 
in the kidneys, but in the systemic vasculature, 
where it caused obliteration of the brachial ar- 
teries. Other cases could be cited in which a 
more characteristic picture of nephrosclerosis 
has developed in the course of a disease which 
appeared to originate with a streptococcal in- 
fection. 


The frequency with which the picture of ad- 
vanced glomerulonephritis or nephrosclerosis ap- 
pears as a result of bilateral obstruction of the 
urinary tract with infection is too little recog- 
nized. Longeope* has recently called timely at- 
tention to this point. 
forcibly turned in the same direction by certain 
experiences with toxemias of pregnancy. It is 
now generally recognized that hydronephrosis 
is a natural concomitant to pregnancy in a large 
proportion of women, perhaps one of the ills 
referable to assumption of the erect position, 
from which, as usual, the female is the chief 
sufferer. With this mechanical obstruction, for 
such it must probably be considered, infectious 
agents which may gain access to the urinary 
tract either from above or below, are given a 
peculiar opportunity to establish themselves and 
to work irreparable damage. It has surprised 
us to learn how many toxemias originate from 
this condition. Sometimes it may lead to a 
precipitate eclampsia, more often, having be- 
come established as a chronic condition in one 
pregnancy, and perhaps aggravated by subse- 
quent pregnancies, it gradually leads to sec- 
ondary contraction of the kidneys with ultimate 
production of the characteristic picture of 
chronic glomerulonephritis or, more frequently, 
advanced nephrosclerosis. 


CasE 37453, aged thirty-three, was admitted to 
the hospital July 10, 1925, about six weeks before 
term. A year and a half earlier her first pregnancy 
had been terminated at six months because of a 
severe pyelitis. After a prolonged convalescence 
she was pronounced cured; but during the present 
pregnancy had been treated in another city for B. 
coli pyelitis. She arrived in New Haven feeling 
well, but with slight edema of the feet, July 6. On 
the morning of July 10 she complained of some 


Our own attention was ° 
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abdominal pain with nausea, and vomited. At 4:30 
P.M. she was found in coma, breathing stertorous- 
ly, at 9:30 she began a series of convulsions in 
which she was admitted to the hospital. She was 
delivered of a still-born child by low forceps six 
hours later. After delivery she passed into shock 
in which state she died after another twenty-four 
hours. Her blood pressure on admission was 180/100, 
but fell sharply after delivery. Her temperature 
rose from 105 to 107.4° while she was in the hos- 
pital. Catheterized specimens of urine contained 
large amounts of albumin, occasional casts, many 
white blood cells, red blood cells and bacilli. 


This is only one of a series of cases in which 
a typical eclamptic toxemia seemed to arise from 
a pyelitis in pregnancy. In this ease it proved 
immediately fatal. In cases that survive, the 
disease takes on the features characteristic of 
the secondary contracted kidney, with hyper- 
tension and vascular phenomena usually pre- 
dominating. 


Case 55527 was admitted to the hospital October 6, 
1926, at the age of thirty-eight. October 5 she had 
been delivered at home of a 4.5 lb. baby at term. 
One week earlier a trace of albumin had been found 
in her urine, but the blood pressure had been nor- 
mal. October 6 at 3 P.M. she had a sudden convul- 
sion followed by the passage of a large amount of 
urine, “enough to fill 3 bed pans”. The blood pres- 
sure was found to be 230/160. At 7 P.M. after a 
second convulsion she was admitted to the hospital 
in a condition of shock. She recovered from this 
after appropriate treatment, the blood pressure ris- 
ing again to over 200 mm. During a febrile con- 
valescence, owing to dysuria, frequency of urina- 
tion, pyuria and pyrexia, a diagnosis of cystitis 
was made. It was then learned that she had been 
treated for cystitis at an earlier date. She was 
discharged with persistent hypertension, but read- 
mitted five months later, after a slight convulsion, 
still complaining of dysuria and, in addition, of 
headache, with a blood pressure of 220/135, non- 
protein nitrogen 31 mg. per cent, phenolsulphone- 
phthalein excretion 70 per cent. Cystoscopy revealed 
bacilli and pus cells in the urine from the right 
ureter. After this she was seen at intervals, suf- 
fering from the same conditions, which steadily in- 
creased in severity until death, presumably from a 
cerebral vascular accident in 1933. 


Such cases could be multiplied. In some, 
autopsies have been secured which have sup- 
ported the clinical diagnosis of chronic pyelo- 
nephritis with secondarily contracted kidneys. 
The same sequence of events, usually without 
early explosive incidents, is seen when infee- 
tion and obstruction occur in the absence of 
pregnancy, in either male or female; and the 
onset may be so insidious as to obscure entire- 
ly the true cause of the condition. 


Case A-33549, male, aged forty-one, was admitted 
to the hospital January 29, 1934 complaining of 
erampy pains in the rt. side of the abdomen. Five 
years earlier albuminuria had been discovered in 
the course of a life insurance examination, although 
he had no symptoms of any kind. Three years 
later, because of pain in his back and indigestion, 
he consulted a physician who found profuse albu- 
minuria and a blood nonprotein nitrogen of 48 mg. 
per cent. It was after this that he began to suffer 
from the abdominal cramps with increasing fre- 


quency. After another year the nonprotein nitro- 
gen had risen to 59 mg. per cent and the blood 
pressure was found to be elevated. On admission 
his temperature was 101°, the blood pressure 160/98, 
the retinal vessels were sclerosed and the peripheral 
arteries thickened. The urine was of low specific 
gravity and contained a moderate amount of albu- 
min, a few red blood cells and a few white blood 
cells. B. coli were found in catheterized specimens, 
The blood nonprotein nitrogen was 58 mg. per cent; 
the phenolsulphonephthalein excretion was 25 per 
cent. Cystoscopy and pyelograms revealed bilateral 
hydronephrosis, with strictures of both ureters, more 
marked in the left kidney, which was almost func- 
tionless, while the function of the right kidney was 
greatly reduced. The blood pressure rose rapidly 
to malignant heights, heart failure and other se- 
quelae of hypertension appeared, and he died about a 
year later. Autopsy revealed bilateral secondarily 
contracted pyelonephritic kidneys and general ar- 
teriosclerosis. 


In this case none of the symptoms of hydro- 
nephrosis or pyelitis appeared until, judging 
from urinary findings and blood nonprotein 
nitrogen, the condition had become advanced. 
It is possible, however, that a diagnosis could 
have been made when the albuminuria was first 
discovered. The end-result does not differ from 


that seen in the cases which began with preg- ° 


nancy toxemias. 

Experience with eases of this kind occurring 
in pregnancy has engendered a certain skep- 
ticism concerning the general attitude toward 
toxemias of pregnancy. Pregnancy, besides ob- 


structing the urinary tract in these cases, ap- 


pears only to accelerate or exaggerate a condi- 
tion that is predetermined by the conjunction 
of infection and hydronephrosis. Perhaps it 
predisposes more particularly to convulsive ex- 
plosions. In other types of toxemias it is pos- 
sible to detect counterparts of renal and vas- 
cular diseases which are found in the non-preg- 
nant. The term toxemia with its unproved im- 
plications stands as a bar to the proper under- 
standing of these conditions. If our present 
views should prove correct, pregnancy toxemias 
offer a fruitful field for the study of the etiology 
of nephritis and hypertensive conditions. 

It seems hardly necessary to say that pyuria 
and bacilluria are sufficiently rare in nephritis 
to arouse immediate suspicion of pyeloneph- 
ritis. By the time hypertension and renal in- 
sufficiency have developed, morphological ab- 
normalities of the urine may be negligible, ir- 
reparable damage has been done and attempts 
to relieve obstruction are futile or dangerous. 
Benefit can only come from early recognition of 
these conditions and expulsion of the eonven- 
tional cavalier attitude toward pyelitis. There 
is sound reason for believing that infection of 
the urinary passages is rapidly self-terminative 
unless it originates from the parenchyma of the 
kidneys themselves or is nurtured by improper 
drainage. The persistence of infection should 


therefore be taken as an indication of one or 
Such an attitude 


other of these conditions. 
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might obviate the disasters that usually result 
from congenital malformations of the urinary 
tract, and especially anomalies of the female 
urethra which are so frequently the cause of 
renal infantilism or rickets. 

The main purpose of this argument, however, 
is not to draw any moral lessons, but merely 
to point out that the clinical pictures and fune- 

‘tional disturbanees which are ascribed to par- 
ticular etiological agents, and especially the vas- 
cular disorders associated with renal disease, 
may result from a variety of causes. It is 
not altogether strange that this should be the 

_ease. The relation of hypertension to renal in- 

jury is quite mysterious. To call it a ‘‘com- 

' pensatory reaction’’ may be comforting to those 
who find relief in calling names; but to a realist 
such a term ean have no physiological signifi- 
eanee. Even compensatory reactions can find 
expression only through existing physiological 
mechanisms. In streptococcus infections the 
changes in kidneys and arteries are, so far as 
we can discover, only responses of these tis- 
sues to some stimulus, whether this be toxic, 
allergie or what not. Vascular responses, as 
yet indistinguishable, may be provoked by cer- 
tain more direct injuries to the kidneys. Hy- 
pertension, however, is not an invariable sequel 
of renal destruction, no matter how far or 
how slowly this proceeds. 


/ 

A young woman with destructive lesions of the 
kidneys due, apparently, to local infection with non- 
hemolytic streptococci was followed for eight years 
after signs of severe renal insufficiency had devel- 
oped. For the last year the blood nonprotein nitro- 
gen varied constantly about 100 mg. per cent. Nev- 
ertheless her blood pressure was never elevated and 
there were no signs of vascular disease elsewhere 
in the body. Perhaps for this reason she also re- 
mained free from the distressing symptoms which 
usually attend this degree of renal impairment. 


It has been demonstrated that hypertension 
is part of the syndrome that results from hyper- 
activity of the adrenal cortex® or the basophilic 
cells of the pituitary gland®. Autopsies on 


_ cases with tumors of these tissues have revealed 


renal and arterial lesions that cannot as yet be 
distinguished from those of nephritis or arterio- 
lar sclerosis. This has led some to conclude that 
hypertensive states of various kinds are caused 
by overactivity of these glands and, with this 
view, new therapeutic measures such as adrenal- 
ectomy and irradiation of the pituitary have 
been advocated and employed, usually without 
benefit. Behind many of these efforts there 
seems to be the idea that these hypertensive 
states are expressions of primary disease of 
these endocrine organs, whose functions are still 
so ill-defined. Cushing’? and Zimmerman® have 
demonstrated in the hypophyses of patients who 
have died of renal and vascular diseases with 
hypertension, abnormal accumulations of baso- 


philic cells. It will take far more extensive 
studies to establish any correlation between the 
basophilic proliferations and these vascular dis- 
orders. But if the association is established it 
will still be unjustifiable to ascribe to these 
basophilie cells a primary réle in the etiology 
of the hypertension. Zimmerman’s series of 
cases, with which I am most familiar, appears 
to be, from a clinical standpoint, most hetero- 
geneous. Any statement concerning the relation 
of basophilism to hypertension is, at this time, 
mere speculation. With this clearly understood 
it is permissible to suggest that the diffuse 
basophilism described in hypertensive cases by © 
Cushing and Zimmerman may represent only 
the intermediary physiological mechanism 
through which in certain diseases or in injuries 
of the kidney hypertension and its accompany- 
ing phenomena are actuated. And it may well 
prove that basophilism is not the only mechanism 
by which this is effected. 


The term nephritis is still applied clinically to 
a wide variety of conditions. In the solution of 
the problem of etiology careful clinical observa- 
tion and description cannot be set aside beeause 
bacteriology and endocrinology have offered new 
methods of approach. Even if streptococci or 
other organisms are responsible for the produc- 
tion of certain eases of nephritis, it will still be 
necessary to find criteria by which these cases 
may be distinguished. Such differentiation has 
been retarded by the tendency to look on nephri- 
tis as a disease of the kidneys rather than as a 
general vascular disease. Although hyperten- 
sion and its associated vascular lesions can ap- 
parently arise from primary diseases of the 
urinary system, renal lesions can equally well re- » 
sult from primary vascular disease. As yet 
pathology and the clinic have not found in the 
fully developed disease pictures the marks by 
which the,initial sequence of events ean be dis- 
tinguished. Perhaps the difficulty lies in the 
fact that distinctions have been drawn on the 
basis of criteria which are not directly related 
to primary etiological agents, but are merely 
secondary responses of inherent physiological 
mechanisms which may be activated indiffer- 
ently by a variety of agents or disorders. The 
pathogenesis of symptoms and signs is a valid 
and essential concern of those who are investi- 
gating more fundamental problems of primary 
etiology. It is a more immediate interest of 
the clinician who is still compelled to rely upon 
symptomatic therapy. This requires above all 
more accurate analysis of the course of disease 
in those cases in which a presumptive etiological 
factor can be found, without the traditional pre- 
conceptions which, though so strongly fixed in 
all our terminologies, are strangely at variance 
with ascertained clinical facts and with the mod- 
ern discoveries of physiology and -experimental 
pathology. 
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DISCUSSION 


Dr. Soma Werss: This presentation of Dr. Peters’ 
is of special interest because it deals with a new 
phase of knowledge of Bright’s disease. Investiga- 
tors of the past three decades have been busily 
engaged in classifications and in analysis of symp- 
toms, signs and kidney function related to Bright’s 
disease. Some of the most significant results of 
these activities consist in the separation of func- 
tional and ‘structural renal changes of a primary 
inflammatory origin, on the one hand, and those 
due to primary degenerative vascular lesions, on the 
other hand. Among the vascular changes, those as- 
sociated with arterial hypertension have become bet- 
ter understood. It is now established that primary 
arterial hypertension, regardless of its etiology, fre- 
quently results in progressive impairment of kid- 
ney structure and function; and contrariwise dif- 
ferent types of primary lesions of the kidney and 
of the urinary tract lead to a secondary diffuse 
vascular response with arterial hypertension. To- 
day, as was pointed out by Dr. Peters, we recognize 
that the active lesions of glomerulonephritis do not 
require the presence of infection in the kidneys or 
other parts of the body. The tissue reactions in 
glomerulonephritis represent, apparently, an intrinsic 
response of the body frequently, but not always, set 
in action by an infection. The progressive changes 
‘in the kidney often proceed independently of the 
causative infection and may advance after eradica- 
tion of the foci of infection. Indeed, examples are 
not lacking indicating that in the causation of in- 
fiammatory reactions of the kidney, infection is but 
one of the trigger mechanisms. Thus a éloser study 
of the kidneys in the “malignant phase” of hyper- 
tension, so-called, reveals that inflammatory changes 
leading at times to acute necrosis may result from 
acute local anoxemia of renal vascular origin. 

Today we have also a better understanding of the 
relation of congenital and acquired obstructive le 
sions of the urinary tract to the development of 
pyuria and pyelitis, so-called. The appreciation of 
the frequency and importance of these transient lo- 
cal renal infections in the precipitation of pyelo- 
nephritis and focal nephritis represents also a defi- 
nite and significant advance. It is of special in- 
terest, and bears on the better understanding of the 
clinical course of a group of patients, that the in- 
flammatory and vascular response of the kidneys 
to local infections may proceed long after the ab- 
sence of bacteria, and the healing of the active lo- 
cal infection. 

The relationship between pregnancy and kidney 
and vascular diseases, although far from being set- 
tled, is becoming better understood. As Dr. Peters 
has implied, in the light of present knowledge, the 
term toxemia of pregnancy is rapidly becoming a 
misnomer, hindering the advancement of knowl- 
edge; and the use of this term is comparable to 


Pregnancy is apt to precipitate pyelitis and pyelo- 
nephritis, and may accentuate the vascular, renal 
and cerebral manifestations of a latent glomerulo- 
nephritis, or a primary hypertension and nephro- 
sclerosis. The detailed mechanism responsible for 
such effects of pregnancy is by no_means clear, but 
some of the operative factors are known. Thus it 
is established that mechanical pressure by the preg- 
nant uterus on the ureters leads to stagnation of 
urine and to pyuria and pyelonephritis. Similarly, 
pressure on the renal veins in certain formes frustes 
lesions of the kidney is perhaps a factor in the 
precipitation of renal disturbances and arterial hy- 
pertension. Pressure on the splanchnic vascular sys- 
tem in pregnancy may be an active factor in the 
elevation of arterial pressure by interfering with 
one of the most important vasoregulatory mecha- 
nisms. In addition to these mechanical factors, 
changes in internal secretion, in metabolism and in 
immunological reaction of the body in pregnancy 
may bear on the apparently altered reactivity of 
the central nervous system to cardiovascular-renal 
changes. 


Now the appreciation of these recent contributions 
will be of great aid in the understanding of the 
clinical pictures as presented by the patient. One 
of the weighty arguments often used against the 
validity of the subclassifications of Bright’s disease 
is the fact that many, if not the majority of cases, 
do not fall clearly in one or the other groups. It 
may be worth while to point out, on the other hand, 
that classifications in biological sciences simply im- 
ply the definition and description of existing prin- 
ciples. Classification does not rule out; on the con- 
trary, it often implies the existence of a combina- 
tion of clinical or morphological principles. It is 
essential to emphasize that a combination of the 
types of kidney changes described in various classi- 


fications is common: Thus if glomerulonephritis or y 


pyelonephritis precipitates arterial hypertension, the 
effect of the latter on kidney structure and func- 
tion will become important. Depending on the dura- 
tion and severity of each of the two conditions, clin- 
ical and histological manifestations of one or the 
other condition will be predominant. Cases such as 
those described by Dr. Peters, which start as pyelo- 
nephritis with hypertension, are also not rare; the 
pyelonephritis may then completely heal but the hy- 
pertension persists, and the ultimate predominant 
renal disturbance may be an advanced nephro- 
sclerosis with evidence of old healed pyelonephritis. 

If we remember, therefore, some of the points 
discussed by Dr. Peters, it is to be expected that 
the clinical and laboratory findings, as well as the 
histological picture in Bright’s disease, will show 
great variation from patient to patient, even in those 
with the same type of renal disease. The present 
tendency toward simplification by clinician and 


pathologist is often at the expense of the exact | 


truth. On the other hand, on the basis of a good 
anamnesis and a careful study of the patient it is 
often possible to elicit the combination of factors 
active. 

In spite of the pessimism of many, we have trav- 
eled a long distance since the time of Bright. By 
defining not only what we know, but also what we 
do not know, as has been done here by Dr. Peters, 
the way is paved for future progress; for the founda- 
tion of new knowledge often depends on the crys- 
tallization of our ignorance. 

I am certain that I express the sentiment of this 
gathering when I say we are greatly indebted to 


pris Peters for his interesting and valuable discus- 
sion. 
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Dr. James P. O’Hare, Boston: Dr. Peters in the 
paper he just read has hit on several deficiencies in 
our knowledge of the etiology of this disorder we 
have come to call Bright’s disease. The particular 
etiologic factors that he mentioned, pyelonephritis 
and basophilia, numerically represent a rather small 
portion of the commonly accepted causes of the 
various forms of Bright’s disease. His group of 
these is very much larger than is usually found in 
the literature. In our patients at the Brigham 
Hospital we have had but one case of rheumatic 
fever as the probable cause of the acute nephritis. 
With more careful histories we would, no doubt, 
find a larger number. The importance of Dr. Peters’ 
expressed facts lies not so much in these particular 
causes as in this, that he has exposed many funda- 
mental weaknesses in our knowledge of the etiology 
of nephritis and has gone on farther to show us 
ways by which we can remedy those weaknesses. 

To me the most important part of his message 
is the statement repeatedly made that nephritis is 
not a disease solely of the kidney. Bright’s disease 
in any of its various forms is never a disease of 
the kidney alone. Once we get away from that idea, 
the better we will treat our patients. Let me call 
your attention to the importance of these extrarenal 
factors. In chronic glomerulonephritis, practically 
one-third of our patients do not die from their renal 
disease, but from extrarenal factors before the kid- 
neys become insufficient. In the larger group of 


chronic vascular nephritides two-thirds die from 


cardiac disease or something outside the kidneys. 

It is pertinent to repeat here the words of Wood- 
yatt. Some years ago he told us that in nephritis, 
albumen occurred in the gallbladder as well as in 
the urine and if it were as easy to examine the 
secretion of the gallbladder as it is to test the 
urine we might be calling nephritis by some other 
name. 


Dr. Peters: Dr. O’Hare seems to have misunder- 
stood my statement concerning the frequency of rheu- 
matism in nephritis. It occurred in 10 per cent of these 
cases which were associated with streptococcus in- 
fections, not in 10 per cent of the cases of nephritis. 
In this connection I might add that we have been 
struck also by the frequency with which rheumatism 
occurs in conjunction with toxemias of pregnancy. 
One case seems especially significant. A patient 
admitted to the hospital in coma died about twenty- 
four hours later. She had albuminuria and hyper- 
tension. But because she was known to have had 
chorea before her terminal illness she received a 
diagnosis of chorea, not toxemia. 


THe CHAIRMAN: I am sure we are all grateful 
to Dr. Peters for coming up here and giving us such 
an excellent and instructive paper. 


(Dr. Howard B. Sprague of Boston read his paper 


entitled “The Etiology of Degenerative Vascular Dis- 
ease.’”’) 


THE ETIOLOGY OF DEGENERATIVE VASCULAR DISEASE* 


BY HOWARD B. 


HE study of chronic disease in man must 

inevitably be difficult. By definition its de- 
velopment takes place over a long period of 
time and it is not until the anatomical changes 
have become largely irreversible, and profound 
enough to cause symptoms, that it is possible 
to know of their presence. Especially is this 
true of degenerative vascular disease when it 
attacks the most important organs of the body, 
heart, brain, or kidney. No one investigator 
ean expect to live long enough himself to ob- 
serve the development of vascular disease in 
any considerable number of individuals. Again, 
the location of blood vessels developing from 
mesodermal anlages makes them difficult of ac- 
cess. The main channels of the vascular sys- 
tem, with the exception of those in the retina, 
are deep in the body, lying in the brain, in the 
abdominal and thoracic cavities or in the mus- 
cular and supporting structures, and are not 
available for such easy study as are structures 
of ectodermal or entodermal origin. 

The student, therefore, is forced to draw con- 
clusions about the natural history of chronic 
blood vessel disease by observing the condition 
of the vessels in a cross section of human sub- 
jects of all ages, by studying vessels which nor- 
mally undergo rapid regressive changes such as 


*Read at the Annual Meeting of the Massachusetts Medical 
Society, Section of Medicine, June 4, 1935. 


+Sprague, Howard B.— Assistant Physician, 


Massachusetts 
General Hospital. 


For record and address of author see ‘This 


Week’s Issue,” page 689. 


SPRAGUE, M.D.t 


those of the placenta and ovarian follicles, or 
by an attempt to accelerate vascular degenera- 
tion in experimental animals. In the latter at- 
tempt he may be forced into ineorrect dedue- 
tions by the artificial conditions of the experi- 
ment. For example, Klotz (1908) was able to 
produce hypertensioh in the thoracic aorta with 
degenerative changes in rabbits by hanging 
them up by their hind feet but rabbits do not 
normally emulate monkeys by hanging in this 
fashion and certainly not for the prolonged pe- 
riods of this experiment—three minutes a day 
for 130 days. 


Another obvious difficulty has been the com- 
plexity of the pathology of the arterial and ar- 
teriolar tree. In spite of the possible difference 
of mechanism in the pathogenesis of medial and 
intimal lesions it has been so far impossible to 
divide them satisfactorily and it still remains 
most practical to group them under the heading 
of arteriosclerosis. The main types, as Long* 
suggests, may be recognized as arteriolar sclero- 
sis related to hypertension, reparative thicken- 
ings following toxie and infectious injury and 
the senile changes of age. In other classifica-* 
tions the reactions of small arteries and arteri- 
oles are separated from those of the large ar- 
teries, but as Ophiils? says, this merely makes 
the distinction between nodular and diffuse 
sclerosis. It seems at present beyond our power 


to differentiate clearly intimal and medial 
processes, or to subdivide significantly, hyaline, 
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fatty, fibrous, and calcific changes from each 
other. The key apparently lies, as Wells* sug- 
gests, in the mechanism of the aging of col- 
loids and the behavior of elastic tissue. 


It is obviously impossible to discuss in twenty 
minutes the causes of such a large and variable 
group of chronie progressive changes in blood 
vessels as those which come under the general 
heading of arteriosclerosis, but one can indi- 
eate the main lines of thought of the past and 
the present. This has recently been done in 
the survey of the Josiah Macy, Jr. Foundation 
in a book of over six hundred pages’. To men- 
tion the factors held at different times to be 
responsible for degenerative vascular disease is 
to catalogue almost all of the environmental in- 
fluences to which the human race and its lower 
ancestors have been exposed. In the main, how- 
ever, we may divide them into groups, and con- 
sider vascular disease as having been thought 
to be due to the following: (1) material vol- 
untarily ingested: food and accessory food fac- 
tors, drink and drugs, or the products of the 
combustion of tobacco or similar plants; (2) 
material involuntarily ingested, inhaled, or ac- 
quired parenterally: bacteria, viruses and their 
products, poisons (such as lead or noxious 
gases); (3) toxie products endogenously elab- 
orated in the body such as occur in metabolic 
disorders like diabetes, gout, and renal disease ; 
(4) general strain on the vascular tree from 
hypertension or excessive bodily activity, or 
local strain on special vessels from their ana- 
tomical situation or structural peculiarities, as 
in the pulmonary or coronary circulation; (5) 
an acceleration or exaggeration of the changes 
normally occurring in old age, chiefly dehy- 
dration, loss of muscle cells, elastic tissue and 
power of regeneration, the deposit of lipoids and 
calcium salts in the cells and the changes in the 
colloid state of the tissues, based on an in- 
herited somatic inferiority of the vascular sys- 
tem peculiar to the individual, his family or his 
race (this view was upheld vigorously by War- 
thin) ; (6) endocrine influences through hypo- 
activity, hyperactivity or dysfunction; (7) the 
influence of psychic factors, worry, economic 
struggle, emotional strain, and the speed of 
modern life, upon vascular irritability; (8) celi- 
matic factors. 


One sees in the alternate rise and fall of these 
various theories of the cause of degenerative 
vascular disease an, as yet, unavailing attempt 
to discover, as Cohn* says, ‘‘to which category 
arteriosclerosis belongs—to remediable occur- 
*rences, or to the inevitabilities’’. Only great 
optimism ean, at the present time, lead to a 
belief that arteriosclerosis can be deferred or 
prevented by any change in human environ- 
ment. For every theory of etiology instances 
can be adduced for disproof and for every 
mechanism an uncontrolled variable in the ex- 
periment appears; yet certain factors grow more 


insistent as investigation proceeds. A few may 
be mentioned. 

(1) One of the most direct and repeated con- ° 
tacts that an organism has with its environ- 
ment is through its food, and it is difficult to 
eliminate this factor from any alteration of the 
human body. As the Germans say ‘‘Mann ist 
was er isst’’—man consists of what he eats. 
When a substance appears so commonly in a 
diseased artery as does cholesterol it seems 
obvious that there is some error in the utiliza- 
tion, or elimination, of cholesterol from the food 
or from the body stores, or some local cause for 
its deposition in the vessel wall. And in any 
discussion of experimental atherosclerosis the 
work of Ssolowjew and Anitschkow in Russia, 
Versé in Germany, and other investigators, with 
the production of atherosclerosis in rabbits by 
high cholesterol feeding must be given a major 
place. This work has been continued in Boston 
by Leary whose demonstration of coronary 
atherosclerosis and occlusion in rabbits has 
been dramatic. Objections have been raised to 
this work on the basis of the very large amounts 
of cholesterol administered, the fact that athero- 
sclerosis is not a normal reaction of rabbits, 
and that the conditions are, therefore, highly ar- 
tificial. In spite of these objections we cannot 
escape the fact that this demonstration is a most 
significant step in that atherosclerosis has actu- 
ally been produced for our further study and 
in its production has shown some analogy with 
the arterial degeneration so strikingly frequent 
in diabetes in which disturbed cholesterol metab- 
olism is a factor. Why it attacks specific areas 
of the vascular tree is yet to be determined. 

So far as other foods than those containing 
cholesterol are concerned it becomes constantly 
less obvious that any can be convicted of causing 
vascular degeneration except the very high cal- 
cium diets in experimental animals. High pro- 
tein diets are no longer attacked except by the 
red meat fearers and Katase® has removed some 
of the misconceptions about acid-forming diets 
in showing that such diets when fed to rab- 
bits produce tall slender animals while alkali- 
forming diets develop broad muscular animals. 
He called attention to the fact that in man the 
latter type are more prone to arteriosclerosis. 
Vitamine deficiency, especially that of vita- 
mine C, may play a part in vascular disease and 
arteriosclerotics are said, by Weiss and Minot*, 
to feel better when fed a diet rich in complete 
proteins, vitamines and fruit. Total food in- 
take is another problem. MeCay and Crowell’ 
have recently shown that rats fed a balanced 
diet so low in calories as to retard growth and 
maturity have a measurably longer life than 
those on so-called optimal diets, which brings 
up the question of whether the nutritionist’s 
ideal of high caloric diets causing rapid growth 
in childhood may not influence the susceptibility 
of the individual to degenerative disease in 
adult life. 
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(2) Tobacco has been a popular miscreant in 
the causation of vascular disease. This much 
ean be said, that the modern work with skin 
temperature measurements by thermocouple has 
shown that smoking produces a rapid and meas- 
urable drop in skin temperature due to vasocon- 
striction. That this is harmful is not proved 
but peripheral vasoconstriction may be the pri- 
mary mechanism of essential hypertension and 
it would also be undesirable in the coronary cir- 
euit. Like many of man’s activities tobacco 
smoking is probably well tolerated by most of 
us but definitely harmful to some. 


(3) Aleohol has lost much of the odium at- 
tached to it as a poison responsible for arterial 
destruction and there is even a tendency for 
opinion to swing to the opposite pole and at- 
tribute relative freedom from arteriosclerosis to 
the ingestion of alcohol. This belief may be 
partly wishful thinking but, Leary* has noted 
“‘the frequent absence of ‘nodular’ arterio- 
sclerosis of the aorta among individuals who 
chronically drink aleohol’’. It seems fair to 
say that alcohol, of itself, dces not produce 
arteriosclerosis but that excesses in other direc- 
tions, as in overeating, may be promoted by 
the lack of judgment at times induced by al- 
eohol. 


(4) With regard to the influence of hyper- 
tension on vascular integrity we are still uncer- 
tain as to cause and effect. Experimentally, 
hypertension from adrenalin produces arterial 
calcification in rabbits. However, it has been 
quite well established that the fault in the sys- 
tem productive of high blood pressure in ma» 
is in the arterioles, the total caliber of which 
is reduced. The work of Weiss and his asso- 
ciates is showing that the vessel change is pres- 
ent very early but whether due first to vaso- 
constriction or intimal thickening has not yet 
been demonstrated. The reverse seems to be 
true when we study the effects on blood vessels 
due to increased local pressure or strain upon 
the walls. In the coronaries the position of 
the arteries, with their branches acting as fixed 
points in the muscle, leads to torsion and angula- 
tion which are considered elements in their de- 
generation and perhaps as determining the loci 
for deposits of cholesterolesters and other con- 
stituents of atheroma. In a similar fashion the 
effect of strain from hard work can be seen in 
the high degree of medial sclerosis and calcifi- 
eation seen in the arm and leg arteries of labor- 
ers and in Marchand’s® observation (cited by 
Bell) of a man of thirty-five years who had 
poliomyelitis in childhood and showed marked 
calcification in the femoral artery of the normal 
leg but none in the artery of the paralyzed leg. 

In the pulmonary circuit one is impressed 
with the frequent sclerosis secondary to in- 
creased blood pressure. Mitral stenosis with its 


resulting pulmonie hypertension very often 
leads to vascular degenerations limited to the 
lesser circulation. We may be justified, there- 
fore, in saying that essential hypertension de- 
rives from general arteriolar sclerosis, whereas 
special examples exist which show that degen- 
erative changes occur in larger arteries from 
localized increase in vascular tension. 


(5) An appealing analogy between the nor- 
mal atrophy of disuse of various organs and 
the processes of old age in the whole body was 
drawn by A. §. Warthin’® in 1929. According 
to him structures which are no longer of use to 
the individual, such as the ductus arteriosus at 
birth, the placenta at term, and the ovary at 
the menopause, undergo precisely the same re- 
gressive changes as does the whole body when 
it has lived its biological limit and fulfilled its 
function. Pathological or premature death 
from vascular disease or other degenerative 
process is, in his view, a matter of inferior germ 
plasm and like death from cancer is to be pre- 
vented only by a slow elimination of such germ 
plasm from the race by selective breeding. 


(6) Much has been said in recent years 
about the influence of the acceleration of our 
present life and the strains of competitive ex- 
istence in the production of disease of blood 
vessels especially of the coronaries. Critical 
analysis of the statistics as undertaken by Cohn 
and Lingg™ casts considerable doubt upon the 
existence of any marked increase in vascular 
disease. Many other factors enter into the in- 
terpretation of figures of mortality from heart 
disease, such as accuracy of diagnosis, fashions 
in diagnosis, and the decrease of infectious dis- 
ease not only in youth but in the decades in 
which a rise in ecireulatory disease has taken 
place. Biological death, it must be remembered, 
is essentially vascular death.and the more of 
us that live to attain this major involutionary 
period, the more of us will succumb to vascular 
pathology. 

As regards the effect of the nervous competi- 
tive life in the production of arteriosclerosis a 
paradoxical situation might be mentioned. It 
has been shown that the African Negro in a 
state of nature is quite free from hypertension 
and arterial disease but on exposure to white 
civilization proceeds to become a victim to them. 
Hypertensive heart disease is the most frequent 
cardiac disease of the American Negro. If it is 
true that nervous strain is the cause of this, how 
can one explain on the same basis the freedom 
of the American Negro from angina pectoris, 
popularly attributed to nervous tension of mod- 
ern life? 

(7) Finally, it may be asked why arterio- 
sclerosis in youth and middle age is so pre- 
dominantly a male disease. We have recently 
analyzed the histories of twenty-five patients, 
forty years of age or younger, who had coronary 
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thrombosis. Every one was a male. No plausi- 
ble theory seems obvious for this sex linkedness 
especially as more and more the lives of young 
men and young women are becoming similar in 
physical and emotional activity, work, play, and 
normal vices. The answer to this question may 
lie in endocrine factors as yet undiscovered. 


SUMMARY 


The cause of degenerative vascular disease is 
unknown but the boundaries of the problem are 
being progressively narrowed by the study of 
experimental arteriosclerosis, of chemical analy- 
sis of vessels, of the properties of colloidal gels, 
and of human biology. No theory of etiology 
is wholly satisfactory to explain premature death 
from disease of blood vessels. Acceleration of 
the normal changes of age seems to be inherent 
in certain familial or racial groups and can 
only be abolished by a wide, and probably im- 
possible, application of human genetics. How- 
ever, enough evidence exists to make it proba- 
ble that there are controllable factors of environ- 
ment which, in some cases, can be altered in 
such ways as to delay the process of aging or 
change its manifestations. 
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DISCUSSION 


Dr. Henry A. CuristTiAn: Dr. Sprague has pre- 
sented to us a very excellent résumé of present-day 
knowledge of the etiology of degenerative vascular 
disease. However, this must be sized up as a con- 
fession of ignorance, not on the part of Sprague but 
of medical science. After account is taken of all 
past investigation we must confess that we know 
almost nothing definite as to the real cause of de- 
generative vascular disease. 

From time to time various causes have been as- 
sumed and, based on these assumptions, methods of 
prevention and of treatment have been applied. 
Viewed with a critical mind it must be admitted that 
all of these methods have failed both in prevention 
and in cure. Medical men have tried low protein 
diets, salt free diets, alkaline ash diets, vitamine 
rich diets, cholesterol poor or fat poor diets, purin 
low diets, vegetable diets, fruit diets, semi-starvation 
diets, sweats, purges, bleeding, heat and electrical 
currents, nitrites, nitrates, iodides, cyanates, liver 
extracts, these and more. One by one all have been 
admitted by the most thoughtful clinicians to fail in 
their intent. The lesson for the clinician from all 
of this is, be slow to accept and use therapeutic pro- 
cedures as efficacious in the prevention or treatment 
of degenerative vascular disease and particularly be 


slow when said method brings discomfort and de- 
bility to your patients. We are justified today only 
in advising moderation in all aspects of life and in 
treating symptomatically, as best we can, disturb- 
ances as they appear in patients with degenerative 
vascular disease. 

In all the welter of ideas as to causes of degener- 
ative vascular disease three things stand out prom- 
inently. 


1. Degenerative vascular disease most often is a 
manifestation of the aging process, the real why 
and wherefore we know not. The quest of the foun- 
tain of youth still baffles. Some individuals age pre- 
maturely as if they had been endowed with subnor- 
mal structures and particularly subnormal vascular 
systems. Preventive and curative medicine alike are 
helpless when confronted with the problem of what 
to do with the aging process. After all it is but phys- 
iological to grow old. The late Charles Sedgwick 
Minot pointed out that senility began in einbryo, 
meaning thereby that development of the normal 
fetus involved the degeneration of certain structures 
and throughout life such degenerations continued. 

2. Heredity plays an important part in predeter- 
mining early degenerative vascular lesions. Steadily 
we are spreading and deepening our knowledge of 
what determines heredity. Human eugenics still re- 
mains the fanciful dream rather than the practical 
possibility of the lore of heredity. Like the weather 
we can talk about its importance but we, as practical 
physicians, cannot do anything to influence it. 

3. Hypertension is associated with degenerative 
vascular disease in a large proportion of our patients. 
Still we do not know the cause of hypertension. We 
are ignorant whether at first it results primarily 
from peripheral vascular constriction of nervous ori- 
gin or is due to primary disease of the arterioles. We 
are not sure whether the degenerative lesions that 
appear in larger arteries in the train of hypertension 
result merely from the continued strain of high 
blood pressure or are due to whatever causes hyper- 
tension acting in turn first on arterioles and later 
on arteries. Histological study of the arterioles in 
the high pressure regions of the body in patients 
with coarctation of the aorta in contrast to the study 
of similar vessels in low pressure areas in the same 
patient revealed no differences in structure, which 
is some argument against high pressure alone being 
an important primary causative factor in the vas- 
cular lesions of hypertension. Certain it is that 
today we can accomplish very little in the treatment 
of hypertension so far as the primary condition is 
concerned. 


Notwithstanding our present manifest ignorance 
about the causes, prevention and treatment of degen- 
erative vascular disease, we need not be entirely 
pessimistic as to future progress. More undoubtedly 
can be learned of degenerative vascular disease. It 
is probable that some remedial cause may be found 
and better therapeutic effects be obtained. Essen- 
tial vascular hypertension seems to me to be the 
type of degenerative vascular disease most likely 
to be clarified by further investigation and from 
such newer knowledge may come definite improve- 


— in ways of prevention and methods of treat- 
ment. 


Dr. R. S. Patmer: Widespread vascular changes, 
especially in the minute blood vessels, associated 
with hypertension, have interested me especially. 
It appears that hypertension hastens the aging of 
the vascular tree. The final step in the mechanism 
of hypertension and indeed of the maintenance of 
normal blood pressure is the tone of these minute 
blood vessels. The normal postural vascular tonus 


is a reflex, the afferent impulses of which come 
from all parts of the body, both peripheral sensory, 
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and visceral afferent, and meet the efferent side of 
the reflex arc in the hypothalamus, the efferent im- 
pulses going to the minute vessels by way of sym- 
pathetic fibers. The questions are: Why the un- 
usual tonus of this reflex in hypertensives? Can 
the condition be controlled by interrupting this re- 
flex arc by surgery on the sympathetic system? Or 
finally, as I believe, may not the solution lie in the 
higher centers, thalamic or cortical representations 
of the sympathetic nervous system? The problem 
may be one of conditioning of the so-called total re- 
sponse. The questions are easier to ask than to 
answer, Nevertheless attempts are being made in 
different places. At the Massachusetts General Hos- 
pital we have convinced ourselves that denervation 
of adrenals, adrenal resection, splanchnic nerve re- 
section, x-ray of adrenals and pituitary are ineffec- 


tive. We believe from our experience and that of 
others, that extéfiisive sympathetic resection or pos- 
sibly anterior root section in certain selected rela- 
tively advanced cases may prove effective in stay- 
ing the course of this disease. 


In some cases we find psychogenic factors im- 
portantly related to sharp rises in the blood pres- 
sure and in a few of these, simple psychotherapy 
has been a fairly successful therapeutic measure. 
In a number of advanced cases symptomatic improve- 
ment has been very gratifying but with no marked 
change in the blood pressure. 


(Dr. Francis T. Hunter read his paper entitled 
“Drug or Protein Allergy as a Cause of Agranulo- 
cytosis and Certain Types of Purpura.’’) 


DRUG OR PROTEIN ALLERGY AS A CAUSE OF 
AGRANULOCYTOSIS AND CERTAIN TYPES OF PURPURA* 


BY FRANCIS T. HUNTER, M.D.t 


INTRODUCTION 


GRANULOCYTOSIS or agranulocytie an- 

gina was first described by Schultz? in 
1922. Since 1927 there has been marked in- 
crease of interest in the condition, as is shown 
by the curve of the number of papers published 
in each six months’ period during these eight 
years (fig. 1). Since the first suggestion that 


FIG. 1. 


amidopyrine might be a causative factor, this 
interest in the syndrome has become even keen- 
er. To De Vries*® must go the credit of mak- 
ing the first observation in this respect. In 
September 1933, he reported a case of agranulo- 
cytosis with many recurrences. Five different 
attacks occurred, each time promptly after the 
ingestion of certain sedative drugs, most of 
which contained amidopyrine. One month later 
Madison and Squier® read a paper on the 
same subject at Chicago, and in November, a 
group of cases was published by Watkins” of 


*Read at the Annual Meeting of the Massachusetts Medical 
Society, Section of Medicine, June 4, 1936. 

+Hunter, Francis T.—Assistant Physician, Massachusetts Gen- 
eral Hospital and Huntington Memorial Hospital. For record 
and address of author see ‘‘This Week’s Issue,” page 689. 


the Mayo Clinic. The latter, therefore, was the 
first in this country to call attention to the etio- 
logical importance of this class of drugs, as 
Madison and Squier’s complete paper did not 
appear in print until March, 1934. From 
September 1933 to January 1935, twenty-nine 
different papers on amidopyrine as a cause of 
agranulocytosis have been published. 


The objects of this communication are to 
survey the world literature in respect to eti- 
ology ; to outline the arguments for an allergic 
mechanism and those for the syndrome’s being 
a manifestation of primary physiological liver 
injury; to collect the reported cases of agranu- 
locytosis ascribed to amidopyrine, to other 
drugs, and to other substances which seem to 
produce the same clinical picture; to inspect 
all cases to see if mention of allergy or of liver 
damage can be elicited from the case reports 
themselves; and to investigate what relation- 
ship, if any, drug and protein agranulocytosis 
bears to leukopenia associated with purpura and 
to leukopenia associated with purpura and 
anemia. 


As far as can be learned, allergy as a cause 
of the condition was first suggested by Pepper? 
in 1931. He noted allergy in the history of 
many of his patients and pointed out the rela- 
tionship of leukopenia to Widal’s hemoclastic 
liver function test. In the past few years 
several other authors have also suggested al- 
lergy as a cause, but without producing any 
clear-cut evidence to substantiate such a hypoth- 
esis. More recently there has been a growing 
suspicion among some investigators and clini- 
cians that agranulocytosis and allied blood dys- 
erasias, following the ingestion of certain coal 
tar derivatives, or the injection of protein or of 
drugs belonging to the arsphenamine group, 
may be manifestations of an acute liver injury. 
There is only scattered indirect evidence in 
support of these hypotheses, but the arguments 
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which have been advanced for each are as fol- 
lows: 


ARGUMENTS FOR ALLERGY 


(1) There has not been found any con- 
stantly present organism to account for agran- 
ulocytosis, the blood-stream infection being, in 
all probability, a terminal event. Harris and 
Schattenberg*:* claim to have demonstrated in 
guinea pigs the blood picture found in human 
eases by means of prepared toxins of B. enterit- 
idis and Streptococcus hemolyticus. Staphylo- 
coceus aureus from a fatal human case brought 
about depression of the total leucocytes and 
neutropenia in guinea pigs, but failed to do so 
in rabbits. Fried and Dameshek® claim to have 
produced agranulocytosis in rabbits by intra- 
venous injections of Salmonella suipestifer. 
Kracke®, however, points out that temporary 
neutropenia results from the intravenous injec- 
tion of a wide variety of substances, such as 
milk, nonspecific proteins, dead and living bac- 
teria and various types of inert, finely divided 
material. Similar experimentation has been 
pursued by Ricci’, who inoculated rats with 
living cultures of Salmonella suipestifer and 
B. pyocyaneus and obtained varying degrees of 
leukopenia and agranulocytosis. His animals 
developed abscesses in the liver. Dennis* placed 
cultures of Staphylococcus aureus, Streptococ- 
cus hemolyticus, Streptococcus viridans and 
Proteus septicus in parchment capsules, insert- 
ed these capsules in the abdominal cavity of 
rabbits and observed what he thought was 
agranulocytosis. A critical examination of his 
work leaves much to be desired. Most of the 
rabbits showed no drop but rather a rise in the 
total number of leucocytes, but some did show 
moderate to marked decrease of the polynuclear 
percentage. This was repeated by Meyer and 
Thewlis®, who were unable to confirm the work 
of Dennis with pyogenic bacteria. With B. 
pyocyaneus, however, they produced acute leu- 
kopenia“in rabbits with death in forty hours, 
without decrease in the number of polynuclear 
cells. From this it would seem that the blood- 
stream infection is not the primary cause of 
agranulocytosis and that injection of the vari- 
ous organisms obtained from human cases has 
not satisfactorily reproduced the picture in an- 
imals. 

(2) The observation that the ‘‘benzamine 
drugs’’* (amidopyrine, ete.) and the drugs con- 
taining metals (arsphenamine, the gold com- 
pounds, ete.) do not produce the syndrome ex- 
cept in certain individuals has been constantly 
made. This is so obviously true that it hardly 
needs comment. If it were not true, everyone 
who took a sufficient amount of these compounds 
would develop agranulocytosis. This manifes- 

*Substances containing a benzol ring with an attached amine 


(NH,). A comparative analysis of the chemical structure of 
this class of compounds has been made by Herz”. 


tation, then, is not a true drug poisoning, but 
an injury, possibly allergic-like, occurring only 
in certain predisposed individuals. 


(3) The frequently observed sudden onset of 
agranulocytosis with chills, rigors and fever is 
similar to that which follows foreign protein 
injection. This is a phenomenon too well known 
to deserve prolonged discussion. The not un- 
common occurrence of the same train of symp- 
toms following blood transfusion is, in all prob- 
ability, due to the transfer of minute amounts 
of foreign protein’ contained in the donor’s se- 
rum. These symptoms are at times accompa- 
nied by leukopenia, and the whole disturbance 
may be markedly diminished in frequency, as 
Price’ has shown, by insisting upon fasting 
blood donors. It must be pointed out, in all 
fairness, that a similar abrupt onset occurs in 
many acute infections due to specific organisms, 
for example, lobar pneumonia. Some investi- 
gators have even suggested that this, too, is a 
manifestation of allergy, but the matter is pos- 
sibly still open to question. The most one ean 
say is that the violent onset of agranulocytosis 
and of certain specific infections is suggestive 
of, but has not been proved to be, an allergic 
mechanism. 


(4) Neutropenia similar to agranulocytosis 
is seen constantly in acute allergic shock in ani- 
mals, and has also been observed in serum sick- 
ness in human beings. Because many authors, 
particularly those investigating problems of al- 
lergy, have noted this, it may be regarded as 
an established fact. Of the arguments in favor 
of the allergic nature of agranulocytosis this 
one seems to be of great significance. 


(5) In a number of eases in which the 
agranulocytic syndrome occurred following the 
ingestion of certain drugs, after the patient was 
well, the signs and symptoms recurred upon in- 
gestion of the same or similar drugs. This has 
been demonstrated for amidopyrine by Ben- 
jamin and Biederman‘, Corelli**, Costen*’, 
De Vries**, Johnson®*, Madison and Squier** 
(two cases), Grant’*, Rawles®*, Squier and Mad- 
ison’? ( two cases), Zinberg et al.”*, and Plum". 
The last mentioned investigator administered 
0.2 grams of amidopyrine by mouth to the pa- 
tient reported by Knudsen, after the patient 
had fully recovered from the first attack. Total 
leucocyte and differential counts were made 
every half hour the first day, every hour the 
second day, four times on the third day and 
three times on the fourth day; and from then 
on once a day. All counts were doubly checked 
and the differential count was made on 400 
cells. The patient, shortly after ingestion of 
the drug, developed chills and rigors, and a 
temperature of 40.1° C. The temperature re- 
turned to normal on the following day, but when 
it was at its highest point there was a positive 
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urobilin reaction in the urine. The agranulo- 
cytosis in this experiment was not complete, 
but the immediate drop in the total number of 
leucocytes and the relative fall in the polynu- 
clear cell percentage was so striking that there 
seems to be no doubt of the causal relationship 
between the phenomenon seen in the blood and 
the ingestion of the drug (fig. 2). The author 
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FIG. 2. Effect on white blood cells of Amidopyrine (4.2 Gm.) 
in a patient who had recovered from agranulocytosis due to 
amidopyrine (Plum). 


makes the comment that on the tenth day, when 
the monocytes and lymphocytes outnumbered 
the polynuclear cells, the blood smear showed 
an appearance similar to that seen in infectious 
mononucleosis. A case of agranulocytosis oc- 
curring after the ingestion of amidopyrine and 
injections of vaccine has been reported by An- 
dersen’**. He noted a neutropenia in his pa- 
tient on two later occasions, each instance oc- 
curring after the use of amidopyrine without 
vaccine. In the first recurrence twenty-five tab- 
lets of the drug were taken over a period of 
six weeks and in the second, twenty-five tablets 
over a period of sixteen days. It would appear 
that in this case the vaccine played no part 
in the causation of the first attack since amido- 
pyrine alone produced the second and third. | 


The long lapse of time frequently seen be- 
tween the commencement of drug ingestion and 
the onset of symptoms might raise doubts as to 
the etiological importance of amidopyrine; but 
it must be remarked that similar conditions may 
be seen in generally admitted cases of arsphen- 
amine ‘‘poisoning’’. The latter, however, is 
widely thought to be due to an idiosynerasy to 
the drug, or in other words, drug allergy; 
therefore, in view of the careful observations of 


Plum, and the scattered reports in the literature 


of recurrence of agranulocytosis after ingestion — 


of amidopyrine, the only possible explanation 
of these findings is that of drug allergy. 


(6) It has not been demonstrated that drugs 
of the aliphatic series (straight chain carbon 
compounds containing no benzol rings) can pro- 
duce clinical agranulocytosis. A special report 
of the Council on Pharmacy and Chemistry of 
the American Medical Association™*, June 1934, 
stated that up to that time no definite case of 
agranulocytosis had been reported in which bar- 
bital alone (a straight chain compound) was 
responsible. There are no eases in the litera- 
ture from the Council’s report until January 
1935 which deny this statement, and since 
straight chain carbon proteins, such as gelatine, 
do not produce’ allergy when injected into ani- 
mals, these facts may be regarded as further 
evidence that the mechanism of agranulocyto- 


‘sis, from either drugs or protein, is in all prob- 


ability an allergic one. 


(7) There seems to be a close relationship 
between certain of the blood dyserasias due to 
drugs. Varying in degree of severity from 
slight leukopenia to aplastic anemia, they ap- 
pear at first sight to be different clinical syn- 
dromes. But, that the same drug may produce 
purpura in one individual, in another agranu- 
locytosis, and in a third agranulocytic-purpura 
argues for a methanism common to all. At times 
in these cases there is a history of former intol- 
erance to the drug, such as nausea, vomiting, fe- 
ver, dermatitis, or mild anemia. This has been 
noted by Alexandreseu-Dersea et al'?®, Carnot 
et al'*®, Farley“, and Bennati'**, and Ro- 
driguez’**. McCarthy and Wilson’ reported a 
case of thrombopenic purpura following arsphen- 
amine. After recovery from the first attack, 
the patient again received a small amount of 
the drug (0.1 gram). At the end of a half 
hour there was a slight chill with immediate 
development of purpura and bleeding of the 
gums. Observations such as these clearly point 
out that certain individuals are, or can be made, 
remarkably susceptible to certain drugs, and 
therefore they must be considered in a state of 
allergy toward them. 


(8) Agranulocytosis has been noted after in- 
jections of foreign protein, such as vaccines, 
serum, and malaria. Bromberg and Murphy’, 
for instance, reported a fatal outcome in a pa- 
tient who had had bronchitis and asthma ten 
years prior, hyperthyroidism for twenty years, 
and who did not tolerate thyroid substance. 
This patient received an injection of typhoid 
vaecine and six hours later developed malaise 
and fever lasting two days. <A second injection 
was given and a few days later a low-grade 
fever was noted. The fever soon became con- 
tinuous and by the fourth day sore throat and 
jaundice had developed. On the ninth day 
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after the second injection of vaccine the total 
leucocyte count was 7,000 and no polynuclear 
cells could be found in the fixed preparation. 
Kracke’® also reported a case in which the pa- 
tient received various vaccines over a ten-year 
period. She had taken large amounts of coal 
tar derivatives for three years and showed 
definite methemoglobinemia. Four weeks prior 
to the first attack of agranulocytosis she com- 
pleted a course consisting of five injections of 
typhoid vaccine. Soon thereafter the temper- 
ature rose to 103° F. and the fever persisted 
in a milder form for the next four weeks. At 
the end of this period agranulocytosis with a 
total leucocyte count of 900 and complete ab- 
sence of polynuclear cells was noted. She re- 
covered from this and a subsequent one, but died 
in a third attack. There was no evidence in 
Kracke’s report that vaccine was given between 
the attacks. 


Reed? observed agranulocytosis with recov- 
ery in a girl of twelve. The child developed 
tetanus from a small wound and was treated 
intensively with antitetanic serum, both intra- 
muscularly and intraspinally, a total of 185,000 
units being given over a nine-day period. On 
the tenth day serum sickness developed accom- 
panied by an urticarial rash. As the symptoms 
gradually subsided, the patient steadily im- 
proved until the twenty-first day, when the tem- 
perature suddenly rose. Investigation showed the 
presence of agranulocytosis. Whether the 
serum was solely responsible is impossible to 
say as, because of convulsions, sodium luminal 
and avertin had been used-in considerable 
amounts. 


Jacobson and Abel’ described agranulocy- 
tosis in two patients while undergoing malarial 
therapy for neurosyphilis. With the admin- 
istration of quinine the blood returned to nor- 
mal and the patients recovered. Meyer’ also 
reported two cases following malarial therapy, 
but one of these must be omitted as a case of 
malarial agranulocytosis as the patient was at 
the same time receiving arsenic. 


If one is willing to accept the examples given 
here as cases of agranulocytosis, and there was 
nothing in the protocols inconsistent with the 
diagnosis, the conclusion is justified that the 
syndrome occurs on rare occasions after foreign 
protein injections and is a manifestation of al- 
lergy. 

(9) The drugs which have been implicated 
in the causation of agranulocytosis, namely the 
amidopyrine group* and the arsphenamines, at 
times produce skin eruptions without changes 
in the blood picture. These skin eruptions fre- 
quently itch or may be scarlatiniform. Culley 
et al’® observed a patient with a past history 
of jaundice, who, after his second injection of 
neoarsphenamine, had a chill followed by en- 


*For a list of proprietary compounds containing amidopyrine 
see table 1. 


largement of the lymph glands and a scarlatina 
rash on the body. Taussig’® reported the case 
of a patient who developed urticaria, angioneu- 
rotic edema of the lips, and brenchial asthma on 
two different occasions immediately after taking 
a five-grain tablet of amidopyrine. Meredith’ 
published observations upon a woman who on 
two occasions took allonal and immediately 
afterward developed itching lesions on the neck 
and thighs. Curiously enough, pure amido- 
pyrine, when used, did not produce this disturb- 
ance. Hansen’® observed a _ twenty-year-old 
woman who had jaundice from neoarsphenam- 
ine, and after recovery, took one tablet of a 
drug containing amidopyrine. Five hours later 
she developed chills, itching and a generalized 
exanthem. Recovery took place within two days. 
Later the patient took one tablet of a similar 
drug and the phenomenon repeated itself. 
Crohn’ reported urticaria and angioneurotic 
edema in himself on three different occasions 
following the ingestion of ‘drugs containing 
phenacetine. Unger*®: observed a patient with 
hay fever who developed urticaria and angio- 
neurotic edema the day after taking three al- 
lonal tablets. Twelve days later the same 
phenomenon appeared after taking six grains of 
amidopyrine. 


Skin eruptions from arsphenamine have been 
universally recognized for many years. A de- 
tailed discussion of this subject would add noth- 
ing new. In certain individuals sensitivity to 
the drug, with allergic-like skin manifestations, 
appears to have been demonstrated not only for 
arsphenamine but for the amidopyrine group as 
well; this makes it quite likely, therefore, that 
the development of agranulocytosis from these 
drugs belongs in the category of allergic 
phenomena. 

(10) Agranulocytosis has been observed 
rather frequently in patients known to be al- 
lergic. Kopelowitz*' reported a case of agranu- 
locytosis in a woman who had had giant urti- 
caria fifteen years previously and recently der- 
matitis apparently due to sea-food. The patient 
was studied in a hospital and was given un- 
named sedatives. After going home she had a 
chill, followed by malaise, sore throat, and a 
temperature of 102°F. On the fifth day the 
leucocyte count was 5300 with no polynuclear 
cells; the blood examination in all other re- 
spects was normal. The patient died on the 
eighth day with jaundice. Fondé and Fondé”? 
reported a case of agranulocytosis, apparently 
unrelated to drug ingestion, in a patient who 
had sensitivity to eggs. Each parent was known 
to be allergic. Fitz-Hugh®® has recently re- 
studied twenty-six of his cases and was able 
to state that six of the twenty-six had a history 
of allergy, three having migraine associated with 
urticaria, eczema or vasomotor rhinitis, one 
with asthma and two with food sensitivity. 
Whether these six developed agranulocytosis 
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after the ingestion of drugs could not be de- 
duced from his paper. 

Before amidopyrine had been suspected as 
an etiological factor in agranulocytosis Pepper? 
noted four instances of the syndrome in allergic 
patients. The first had violent urticaria fol- 
lowing a blood transfusion from a donor who 
had recently eaten a food to which the patient 


TABLE 1 

Drvucs CONTAINING AMIDOPYRINE 
Afanal Gynalgos 
Allonal Hexin 
Alphebin Ipral-amidopyrine 
Amarbital Kalms 
Amido-Neonal Klimaxid 
Amidophen Lealgin 
Amifeine Leamon 
Am-Phen-Al Lumordrin 
Ampydin Midol 
Amytal Compound Mylin 
Asciatine Neonal Compound 
Baramid Neurodyne 
Barbromide (Columbus) Optalidon 
Barbipyrin Peralga 
Barbipropyrin Phenamidal 
Benzedo Compound Prokliman 
Butapyrin Propyrin 
Cansyth Pyramidon 
Cibalgine Pyraminal 
Cincopyrine Pyrallyl 
Compral Sal-Ethyl Carbonate 
Diallypyrin Compound 
Dianalgin Sedallyl 
Dolarin Trigemin 
Dysco Vepydon 
Gardan Veramon 
Geamin Veropyrin 


was sensitive. The total leucocyte count, which 
had been rising, fell back sharply. A second 
had hay fever and migraine attributed to food 
allergy. A third was proved food sensitive; 
a fourth had asthma, was sensitive to a number 
of foods and always exhibited an eosinophilia. 
This patient, similarly to the first, developed 
urticaria after transfusion. In spite of these 
reports, however, a careful survey of the whole 
literature does not substantiate the claim that 
agranulocytosis occurs with great frequency in 
allergic individuals. This fact will be demon- 
strated later, 

(11) Most observers admit that a high pro- 
portion of the reactions occurring during the 
course of arsphenamine or gold therapy such as 
dermatitis, jaundice, and disturbances of the 
blood, occurs in the second course of treatment 
or after the second or third injection following 
a period of no treatment. Furthermore, in three 
eases Emile-Weil and Bousser** twice found in- 
tradermal positive reactions to the salts of gold. 
They also claim that in cases of purpura due 
to arsphenamine, but not in cases of purpura 
resulting from gold therapy, specific precipitins 
can be found in the blood. These facts seem to 
indicate that a building up of sensitivity to this 


class of drugs may take place. If this is so, it 


is doubtful that arsphenamine and gold salts 
act as simple poisons and therefore it is more 
reasonable to suppose that all these reactions 
are allergic in nature. 


ARGUMENTS FOR LIVER INJURY 


(1) Leukopenia, sometimes accompanied by 
neutropenia, has been observed in a number of 
conditions in which it is known that the liver, 
if not anatomically, is at least functionally dam- 
aged. Leukopenia occurs frequently in cirrho- 
sis; it is a constant finding in typhoid fever 
with its focal liver necroses; it is a well-known 
phenomenon in pneumonia occurring in chronic 
alcoholics; and it has been amply demonstrated 
in experimental anaphylaxis in dogs. Other 
examples will readily come to mind, but this 
type of argument, as is obvious, has no validity 
unless taken in conjunction with all other known 
facts bearing on the relationship of agranulocy- 
tosis to liver injury. 

(2) There is a high incidence of jaundice 
in agranulocytosis, both in the idiopathic type 
and in that due to drugs, and is particularly 
frequent in the group caused by arsphenamine. 
Schultz’s first five idiopathic (?) cases all 
showed icterus. In the last few years, however, 
an increasing number of cases without jaundice 
have been reported, so that at the present time 
a case incidence of 50 per cent would not be 
regarded as too high. In my own series of cases 
it occurred rarely and usually terminally. 
Even so, any clinical sign occurring in 50 per 
cent of the reported cases deserves more than 
passing interest, and it seems strange that jaun- 
dice has not led to more comment, speculation, 
or even investigation into the condition of the 
liver in this syndrome. 

(3) Eosinophilia has been observed not only 
as a finding in certain forms of allergy but oc- 
easionally in patients with livér disease. In 
cases of agranulocytosis, thrombopenie purpura, 
agranulocytic-purpura and aplastic anemia fol- 
lowing gold and arsphenamine therapy an 
‘‘eosinophilia of cure’’ has been noted by many 
authors; following gold therapy, by Ameuille 
and Braillon**, Achard et al.**, Braillon®®, and 
Chabaud et al.%; following arsphenamine, by 
Andrews", Brants™, Cassoute et Carnot 
et al.*?°, Essenfeld**, Meyer**, and Mouquin and 
Fleury®*. The significance of this is obscure 
since eosinophilia occurs in parasitic infesta- 
tions, after splenectomy, and at times in cases 
of pernicious anemia adequately treated with 
liver extract. It may, perhaps, indicate that 
the liver is not splitting foreign protein in a 
normal fashion. 

(4) There is repeated reference to vacuoli- 
zation of the liver cells, central necrosis, or 
even early cirrhosis in some postmortem cases 
of agranulocytosis. Larsen®*? and Rawles*® ob- 
served liver changes in, cases of agranulocyto- 
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sis from amidopyrine; Pellegrini*’ and Schultz 
and Jacobowitz**, in cases ascribed to arsphen- 
amine; Braillon®*, in eases following gold ther- 
apy; Silver’, in a ease due to dinitrophenol ; 
and Mazet and Daumas’”', in a ease of aplastic 
anemia caused by arsphenamine. In the earlier 
literature prior to the suspicion that drugs 
were an etiological factor, similar postmortem 
hepatic changes were observed in idiopathic (?) 
agranulocytosis by various authors: Aubertin 
and Robert-Levy*’, Bacaloglu, Litarezek and 
Litarezek?*, Benatt and Pfeuffer?®, Landé*®, and 
more recently by Winslow*'. In sixteen autop- 
sied cases reported by Lichtenstein** liver 
changes of varying degree, ranging from vacu- 
olization of the liver cells to central necrosis, 
were noted. In one of my patients who recov- 
ered from the agranulocytosis, but who sud- 
denly died on the ninth day from rupture of the 
jugular vein, the liver showed evidence which 
strongly suggested a recently healed central 
necrosis. In none of the reported instances has 
there been any attempt to correlate the degree of 
liver damage with the stage of the disease in 
which the patient died. These lesions, moreover, 
are so frequently seen postmortem in a great 
variety of other conditions that they have no 
claims to specificity. 

(5) Kracke and Parker** and Roberts and 
Kracke** have attempted to correlate the first 
appearance of agranulocytosis in 1922, its high 
incidence among individuals connected with the 
medical profession and among those of the laity 
in better economic circumstances, and its geo- 
graphical distribution chiefly in Germany and 
the United States, with the commercial produc- 
tion and use of sedative drugs of the benzamine 
group. This has led to experimental attempts 
to reproduce the syndrome in animals. Kracke** 
claims to have obtained leukopenia and neutro- 
penia with intravenous injections of hydro- 
quinone and subcutaneous injections of ortho- 
oxybenzoic acid; and with sufficiently small par- 
enteral doses of benzol in olive oil, he produced 
agranulocytosis without anemia or purpura. It 
is unfortunate that no studies of the liver were 
undertaken, for it is well known that drugs of 
the benzol group have a tendency to injure this 
organ. Jaundice or central necrosis of the liver 
is at times seen in chronic benzol poisoning 
(Hunter and Hanflig**, Hamilton*’). Of the ben- 
zamine drugs, phenylhydrazin has been shown 
by Fiessinger and Laur**® to produce vacuoliza- 
tion of the liver cells. That cinchophen at times 
produces acute yellow atrophy is generally ac- 
cepted, and Quick*® believes this to be an al- 
lergic phenomenon. Finally, a study of the pro- 
tective effect of certain food substances in agran- 
ulocytosis may, in the future, throw some light 
on the problem, as Bonanno*® has been able to 
produce agranulocytosis in guinea pigs by means 
of x-ray irradiation only in those animals placed 


on an alkaline diet. It is possible that the diet 
used by him, besides being an alkaline one, 
failed to furnish a protective substance to the 
liver itself. 


(6) Lastly, the argument is advanced that 
as the liver is known to be an important store- 
house for hematopoietic maturation factors in 
pernicious anemia, it might be assumed that to 
it is delegated the function of manufacturing 
and storing maturing factors for the myelo- 
blastic series as well and that this hypothetical 
function may be gravely disturbed or utterly 
destroyed without giving specific microscopical 
changes. This would accord with the theories 
advanced by Beck*’, who feels that there are 
two factors in white cell development: (a) a 
growth stimulating substance probably manu- 
factured in the liver and not contained in com- 
mercial liver extract; and, (b) a chemotaxic 
factor which causes the neutrophils to be de- 
livered into the blood stream. Custer**?, while 
believing that ‘‘idiopathie’’ agranulocytosis can 
be differentiated from that produced by arsphen- 
amine or sepsis by a careful study of the bone 
marrow, feels that the lack of a maturation fac- 
tor in the ‘‘idiopathie’’ type is unique and that 
it therefore is a clinical entity. Should it be 
demonstrated in the future that the liver does 
contribute a maturing factor for the forma- 
tion of leucocytes in the marrow, new fields 
for investigation would be opened up and pos- 
sibly many conflicting opinions reconciled. 


CASES IN THE LITERATURE 


Turning now to the cases in the literature 
which have been reported under the term agran- 
uloeytosis due to various agents, there is ob- 
viously great laxity in the use of the term. Al- 
though it is believed by some (Kracke**) that 
agranulocytosis, thrombopenie purpura, ete., are 
closely allied conditions, so much confusion has 
resulted from the grouping of these several svn- 
dromes under the one term agranulocytosis that, 
for the sake of clarity, it was found necessary 
in surveying the literature to reclassify the cases 
into the following four clinical groups: (a) pure 
agranulocytosis with leukopenia and neutro- 
penia, the rest of the blood being relatively nor- 
mal: (b) agranulocytic-purpura in which neu- 
tropenia is associated with purpurie manifes- 
tations without anemia; (c) pure thrombopenic 
purpura unassociated with changes in the white 
or red blood cell picture; (d) aplastic anemia, 
in which all the formed elements of the blood 
are markedly depressed. 


Table 2 shows all of the cases reported in the 
literature of pure agranulocytosis ascribed to 
drugs and foreign protein. It is to be noted 
that of the 139 cases ascribed to amidopyrine, 
only forty-one were detailed case reports; the 
rest were cases inadequately reported or merely 
mentioned. There were twenty-one clinical 
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TABLE 2 
AGRANULOCYTOSIS 
No. of Cases 
Drugs 

Amidopyrine 139* 
Antipyrine 2 
Phenacetine 4 
Luminal 1 
Amidopyrine + Phenacetine 3 
* + Acetanalid i 

+ Arsphenamine 2 
Arsphenamine 21 
Gold Salts 7 
Dinitrophenol 6 
Total 186 

Protein 

Vaccine 2 
Malaria 3 
Vaccine + Amidopyrine 17 
a + Acetanalid 1 
Malaria + Arsphenamine 1 
Serum + Avertin + Sod. Luminal 1 
Total 9 
Grand Total 195 


*Forty-one full case reports. Thirteen of the 139 relapsed’ 


with the drug 
¢This patient relapsed with Amidopyrine alone. 


eases of agranulocytosis without purpura or ane- 
mia following arsphenamine; many other cases 
have been reported, but upon close’ inspection 
of the clinical evidence one is forced to place 
them in one of the other groups, either agranu- 
locytie-purpura, thrombopeniec purpura, or 
aplastic anemia. In addition to those tabulated 
there were twelve other papers reporting cases 
of agranulocytosis following arsphenamine ther- 
apy. These were published in foreign journals 
difficult to obtain. It was not believed worth 
while to undertake an investigation of them, as 
it seemed fairly certain no new facts would 
have been brought to light; to this extent the 
bibliography and survey are incomplete. 

In table 3 there is tabulated for the reported 
eases of drug and protein agranulocytosis the 
instances (a) in which an allergic history was 
noted (even including dubious phenomena such 
as arthritis and migraine) ; (b) in which a past 
history of liver injury was obtained; (c) in 
which relapse took place upon again receiving 
the drug; (d) in which the occurrence of clin- 
ical signs during the acute illness suggested 
an allergic mechanism or liver damage; and (e) 
in which changes in the liver were noted at 


TABLE 3 


ALLERGIC History AND INSTANCES OF LIVER INJURY IN CASES OF-AGRANULOCYTOSIS FOLLOWING DruGs 
oR PROTEIN IN THE WorLD LITERATURE AND IN THE AUTHOR’S SERIES 


m 
28.3 
= a a «2 + bp = = oO 
Drugs 
Amidopyrine 139 5 4 1 13 2 33 
Luminal | ee 1 
Amidopyr. + Phenac. 3 : 1 
Arsphenamine 21 3 | 7 4 5 1 14 
Gold Salts 7 1 1 1 2 1 2 1 6 
Dinitrophenol 6 1 1 1 1 4 
Total 177 14 5 4 2 1 2 5 if .44 8 8 5 59 
Protein 
Vaccine 2 a 1 1 2 
Malaria 3 1 1 
Vaccine + Amidopyr. 1 1 1* 1 
Serum-Avertin-Sod. Lum. 1 uf 1 
Total 1 1 1 1 2 4 
*This patient relapsed with Amidopyrine alone. 
Author’s Cases 
Amidopyrine 9 2 1 1 1 3 
Protein 2 1 1 
,? Drugs 2 1 1 
No Drugs 2 1 1 
Nothing Known 12 3 1 5 
Total 27 2 1 t 2 3 “2 2 “a 
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postmortem. [The discrepancy between the 
totals in tables 2 and 3 is due to the fact that 
there were no positive instances in the cases 
due to antipyrin, phenacetin, amidopyrine and 
acetanalid, amidopyrine and arsphenamine, vac- 
cine and acetanalid, and malaria and arsphenam- 
ine, and they were therefore omitted in table 3.] 
A similar tabulation has been carried out for 
my own series of twenty-seven cases of agranu- 
locytosis; but of these amidopyrine could be 
considered as an etiological factor in only nine. 


A glance at the table shows that in the world 
literature a past history of allergy did not occur 
in any of the groups with notable frequency. 
The same holds true for a past history of liver 
injury. After the use of drugs, jaundice was 
observed only fourteen times, seven of which fol- 
lowed arsphenamine. In only fourteen cases 
was a relapse noted after taking drugs again. 
Fifty per cent of the skin eruptions occurred 
after arsphenamine, and seven out of eight in- 
stances of eosinophilia, after arsphenamine or 
gold salts. Evidence of liver pathology was 
secant. (Lichtenstein’s cases are not included here 
for they were not reported as cases of agranu- 
locytosis due to drugs.) 

My own series likewise showed nothing strik- 
ing. In the twenty-seven cases, of which six- 
teen are dead, I have tried to ascertain a past 
history of drugs or allergy in as many as could 
be reached. In twelve cases nothing is known 
in respect to either; ten of these patients are 
dead. In nine cases the onset occurred after 
the ingestion of amidopyrine; five of these pa- 
tients are dead. Of the three allergic patients, 
one had migraine, a second had migraine asso- 
ciated with sensitivity to wheat, and the third 
had a past history of skin allergy in the form 
of recurrent urticaria (possibly due to food) 
and hypersensitivity to insect bites. This pa- 
tient at postmortem showed extreme vacuoliza- 
tion of the liver cells, apparently similar to 
many other reported cases in the literature, but 
which, it must be emphasized again, is not a 
specific histological picture. Two cases followed 
protein injections. In one, the patient, who 
gave no history of allergy, had received vac- 
cines for bronchitis. In the second, the patient 
had been given 1,000 units of diphtheria anti- 
toxin with considerable reaction. About four 
weeks later a marked leukopenia and fever were 
discovered, but as there was relatively slight 
neutropenia it is doubtful whether this case 
should be included here; it has been, however, 
because for several months after recovery blood 
examinations revealed an eosinophilia of 14 per 
eent. Two cases of typical agranulocytosis oc- 
eurred in which it is problematical whether 
drugs played any part in the etiology. In two 
other non-fatal cases the patients stoutl; denied 
the use of drugs or injections of foreign pro- 
tein. One of these patients is of interest because 
a year later she developed vasomotor rhinitis. 


Of the twenty-seven cases, therefore, there are 
only eleven instances which could by the great- 
est stretch of the imagination be said to have 
had any phenomena which remotely suggested 
either allergy or liver injury. 

In table 3 are listed cases from the literature 


TABLE 4 
Agran- Throm- Aplas- 
ulo- bo- tic 
cytic penic Ane- 
Pur- Pur- mia 
pura pura 
Arsphenamine 6 (a) 2 (b) 12 (ec) 
Gold Salts 0 3 (d) 3 (e) 
Quinine 1 0 0 
+ Amidopyrine 1 (f) 0 


(a) 3 cases with skin eruption 


(b) 2 jaundice—1 case drug test positive 
(c) 1 case * jaundice 

“history of asthma 

* jaundice 

= history of urticaria 


which have been carelessly called agranulocyto- 
sis. These fall into the three other classes men- 
tioned above, agranulocytic-purpura, thrombo- 
penie purpura and aplastic anemia. Of the cases 
of agranulocytic-purpura, one-half of the pa- 
tients manifesting this syndrome after arsphen- 
amine developed skin eruptions; in another in- 
stance occurring after the use of quinine and am- 
idopyrine, there was a history of urticaria. In 
the thrombopenic-purpura group, two instances 
of jaundice occurred after arsphenamine, and in 
one there was a recurrence of purpura when the 
drug was again administered. Of the three pa- 
tients with this syndrome following therapy with 
gold salts, one had a history of asthma. Among 
the cases of aplastic anemia due to arsphenamine 
or gold salts, jaundice occurred once after each 
drug. It can therefore be stated that to date 
there is no evidence in the literature that agranu- 
locytosis and the allied blood disorders following 
the use of benzamine drugs or the injection of 
foreign protein occur more frequently in the 
frankly allergic individual than in the normal. 
The one significant fact which points to these 
four blood dyscrasias as being closely allied is 
ae arsphenamine can clinically -produce all of 
them. 


SUMMARY 


(1) The world literature from 1927 to 1935 in 
regard to the causation of agranulocytosis . 
by drugs and foreign protein has been care- 
fully surveyed. 


The arguments that the syndrome is a man- 
ifestation of allergy, and those which have 
heen advanced to show that it is a result of 
primary injury to the liver, have been out- 
lined. 

Agranulocytosis occurs in susceptible indi- 
viduals following the ingestion of amido- 
pyrine, but in less than 10 per cent of the 


(2) 


(3) 
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reported cases has this drug been proved, 
by further ingestion tests, to be the causa- 
tive factor. 

(4) Typical clinical agranulocytosis may result 
from injections of arsphenamine, gold salts, 
or foreign protein; or from the ingestion 
of dinitrophenol. 

(5) Agranulocytic-purpura has been reported 
as caused by arsphenamine and by quinine; 
thrombopenic-purpura and aplastic anemia, 
by arsphenamine and by gold salts; but 
many of these cases have been incorrectly 
referred to as pure agranulocytosis (type 
Schultz). 

(6) In view of the difficulty of drawing sharp 
dividing lines between these various blood 
dysecrasias, and since arsphenamine can pro- 
duce any of them, they may well be mani- 
festations of a physiological mechanism 

similar to allergy, which, in turn, may be 
dependent upon injury to the liver. 

{7) There is not: enough evidence in the lit- 
erature or in the author’s series of cases to 
state that injury to the blood-forming or- 
gans from the use of drugs or foreign pro- 
tein occurs more frequently in frankly al- 
lergic individuals than in normals, or 
oftener in patients with evidence of past 
liver injury than in those without it. 


CONCLUSIONS 


Agranulocytosis is a syndrome rather than a 
clear-cut clinical entity of established etiology, 
and may be occasioned by a number of sub- 
stances such as amidopyrine, arsphenamine, gold 
salt, dinitrophenol and foreign protein. It, to- 
gether with some allied blood disorders, must 
probably be placed in the category of allergic 
phenomena, and may even be conditioned by 
functional damage to the liver. 


REFERENCES 


1. Schultz, Werner: Ueber eigenartige Halserkrankungen. 
Deutsche med. Wchnschr. 48: 1495, 1922. 

2. Pepper, O. H. P.: Leukopenia—a review: with special 
reference to agranulocytic angina. California & West. 
Med. 35: §2, Aug.; 173, Sept. 1931. 

3. Harris, W. H., and Schattenberg, H. J.: Experimental 
studies in so-called agranulocytic angina. I. Effects 
upon leucocytes by toxic products of bacteria from stool 
of human case. Proc. Soc. Exper. Biol. & Med. 31: 843 
(April) 1934, 

4. Schattenberg, H. J., and Harris, W. H.: Experimental 
studies in so-called agranulocytic angina. II. Effects 
upon leucocytes by toxic products of Staphylococcus 
aureus from blood of human cases. Proc. Soc. Exper. 
Biol. & Med. 81% 847 (April) 1934. 

5. Fried, B. M., and Dameshek, W.: Experimental agranu- 
locytosis; infection of rabbits with Salmonella suipesti- 
fer by way of the blood stream. Arch. Int. Med. 49: 94 
(Jan.) 1932. 

6. Kracke, R. R.: [Communication.] Arch. Int. Med. 49: 709 
(Apr.) 1932. 

7. Ricci, F. C.: Sulla agranulocitosi sperimentale. Arch. 
ital. di otol. 44: 401 (June) 1934. 

8. Dennis, E. W.: “xperimental granulopenia due to bacterial 
a elaborated in vivo. J. Exper. Med. 57: 993 (June) 

9. Meyer, O. O., and Thewlis, E. W.: A report of failure to 
produce granulocytopenia with bacterial toxins. J. Clin. 
Investigation 18: 437 (May) 1934. 

.10. Herz, L. F.: The réle of amidopyrine in the etiology of 
granulocytopenia with special reference to its chemical 
structure. J. Lab, & Clin. Med. 20: 33 (Oct.) 1934. 


11, 


12. 
13. 


14. 


15. 


16. 
17. 
18. 


a 


19. 
20. 
21. 
22. 


23. 


24, 


26. 
27 


29. 
30. 
31. 


34. 


35. 
36 


37. 
38, 


40. 
41. 
42 


43. 


44, 


45. 


46. 


Price, A. S.: Donor’s diet as a possible cause of blood 

egg reactions. Rev. Gastroenterol. 1: 192 (Sept.) 
4. 

Grant, 8S. B.: (See Reference No. 63, discussion). 

Plum, Preben: Experimental og klinisk Undersogelse af 
Amidopyrin som Aarsag til Agranulocytose. Seks nye 
dodeligt forlobende Tilfaelde. Ugesk. f. Laeger 96: 916 
(Aug. 23) 1934. 

Council on Pharmacy and Chemistry. Special Report. 
The relation of amidopyrine and the barbituric acid 
derivatives to granulocytopenia. J. A. M. A. 102: 2183 
(June 30) 1934. 

Culley, J. C.; Guyton, B. S., and Simms, J. R., Jr.: Symp- 
tomatie agranulocytic angina following neoarsphenamine 
therapy. New Orleans M. & S. J. 86: 721 (May) 1934. 

Taussig, A. E.: Cutaneous allergy following the ingestion 
of amidopyrine. J. Allergy 6: 291°(March) 1935. 

Meredith, F. L.: Reactions to certain barbital derivatives. 
J. A. M. A. 102: 2099 (June 23) 1934. 

Hansen, Preben: Et Tilfaelde af Amidopyrinexanthem 
— Blodforandringer. Ugesk. f. Laeger 96: 431 (April) 
1934. 

Crohn, W. H.: Bin schwerer Fall von tsberempfindlichkeit. 
Med. Klin. 26: 1451 (Sept. 26) 1930. 

Unger, L.: Drug idiosyncrasy. J. Allergy 3: 76 (Nov.) 
1931. 

Kopelowitz, J. C.: Agranulocytic angina. J. Missouri 
M. A. 26: 320 (July) 1929. 

Fondé, E. C., and Fondé, G. H.: Allergy as the direct 
etiologic factor in malignant granulopenia: a clinical 
study based upon one fulminant case. J. M. A. Alabama 
8: 375 (May) 1934. 

Emile-Weil, P., and Bousser, J.: Les états hémorragiques 
post-auriques. Sang 6: 825, 1932. 

Ameuille, P., and Braillon, J.: Sept cas des syndromes 
agranulocytaires auriques. Bull. et mém. Soc. méd. d. 
hop. de Paris 48: 1627, 1932. 

Braillon, Jean: Agranulocytose au cours de l’aurothérapie: 
guérison; reprise de l’aurothérapie sans incidents. Sang 
8: 352, 1934. ‘ 

Schultz, W., and Jacobowitz, L.: Die Agranulozytose. 
Med. Klin. 21: 1642 (Oct.) 1925. 

Aubertin, C., and Robert-Levy: Sur un cas d’agranulocy- 
tose pure. Bull. et mém. Soc. méd. des Hop. de Paris 
52: 456, 1928. 

Bacalogiu, C.; Litarezek, G., and Litarezek, 8.: Strepto- 
coccie et syndrome agranulocytaire type Schultz. Sang 
6: 341, 1932. 

Benatt, A., and Pfeuffer, F.: Grippe und Agranulozytose. 
Miinchen. med. Wchnschr. 76: 1283 (Aug. 2) 1929. 

Landé, Kurt: Der agranulocytotische Symptomenkomplex 
bei Infekten. Klin. Wchnschr. 9: 2015 (Oct. 25) 1930. 
Winslow, Kenelm: Malignant neutropenia due to miliary 
tuberculosis of bone marrow. Northwest Med. 33: 176 

(May) 1934. 

Lichtenstein, A.: Agranulozytose (Typus Schultz) (Granu- 
asa Maligna). Acta med. Scandinav. Supp. 49: 1, 
1932. 


Kracke, R. R., and Parker, F. P.: The etiology of granu- 
lopenia (agranulocytosis), with particular reference to 
drugs containing the benzene ring. J. Lab. & Clin. Med. 
19: 799 (May) 1934. 

Roberts, S. R., and Kracke, R. R.: Further studies on 
granulopenia with a report of twelve cases. Ann. Int. 
Med. 8: 129 (Aug.) 1934. 

Kracke, R. R.: The experimental production of agranulo- 
cytosis. Am. J. Clin. Path. 2: 11 (Jan.) 1932. 

Hunter, F. T., and Hanflig, S. S.: Chronic benzol poison- 
ing; a report of four cases. Boston M. & 8S. J. 197: 292 
(Aug. 25) 1927. 

Hamilton, A.: Benzene (benzol) poisoning. Arch. Path. 
ll: 434 (March); 601 (April) 1931. 

Fiessinger, N., and Laur, C. M.: Recherches expérimentales 
sur l’intoxication par la phénylhydrazine. Sang 6: 316, 
1932. 

Quick, A. J.: The probable allergic nature of cinchophen 
poisoning, with special reference to the Arthus phenom-. 
enon. Am. J. M. Sc. 187: 115 (Jan.) 1934. 

Bonanno, A. M.: Agranulocitosi da raggi roentgen. Haema- 
tologica 15: 445, 1934. 

Beck, R. C.: The pathogenesis of neutropenia; a theoretical 
consideration. Am. J. Clin. Path. 4: 189 (March) 1934. 
Custer, R. P.: Studies on the structure and function of 
bone marrow. IV. Bone marrow in agranulocytosis. 

Am. J. Med. Sc. 189: 507 (April) 1935. 

Kracke, R. R.: The significance of the leukopenias; with 
special reference to agranulocytosis. U.S. Nav. M. Bull. 
30: 16 (Jan.) 1932. 


CASE BIBLIOGRAPHY 
I. AGRANULOCYTOSIS 
(a) Amidopyrine and Allied Drugs 

Benhamou, E.; Nouchy, A., and Sudaka-Planty, A. M.: 
Remarques sur un cas d@’agranulocytose. Bull. et mém. 
Soc. méd. d. hép. de Paris 53: 1072, 1929. 

Benjamin, J. E., and Biederman, J. B.: Agranulocytic 
leukopenia; report of a case successfully treated with 
X-rays and some observations on the effect of amido- 
pyrine. J. A. M. A. 108: 161 (July 21) 1934. 

Corelli, Ferdinando: Eziologia e terapia delle agranulo- 
citosi: sull’importanza eziologica del piramidone, dei 
barbiturici e del chinino. L’epatoterapia parenterale 
nelle agranulocitosi primarie e secondarie. Haematologica 
16: 663, 1934. 


672 M. M. S.—SECTION OF MEDICINE—HUNTER N. E. J. OF M: 
OCT. 3, 1985 
47. Costen, J. B.: Agranulocytosis: appearance of the early | 82. Foster, J. M., Jr.: Agranulocytic angina following the 


69. Rawies, W. B.: 


75. Witt, W. H.: Agvanulocytosis; with report of a case and 


76. 


77 


. 


78. 


79. 


80. 


81 


. Fisher, J. H.: Two cases of agranulocytic angina: one 


. Groen, J., and Gelderman, C. J.: Agranulocytose (maligne 


. Hoffman, A. M.; Butt, E. M., and Hickey, N. G.: Neutro- 
M. 


. Holten, C.; Nielsen, H. E., and Transbol, K.: 5 nosocomiale 


- Holten, C.; 


. Holten, C.; Nielsen, H. E., and Transbol, K.: 


. Jackson, Henry, Jr.- The relation of amidopyrin and allied 
. Johnson, W. M.: A case of granulopenia following amido- 
M. 


. Jorgensen: Ugesk. f. Laeger 96: 225, 1934 [Cited by 


. Knudsen, Ole: Et Helbredt Tilfaelde af Agranulocytose, 


. Larsen, Berge: Tilfaelde af Agranulocytose hos en Amido- 
. Madison, F. W., and Squier, T. L.: Primary granulocyto- 
. Madison, F. W., and Squier, T. L.: The etiology of pri- 


. Moltke, Otto: Amidopyrin-agranulocytose og Achylihyp- 


. Plum, Preben: “Agranulocytosis due to amidopyrin, an ex- 


. Ransom, F. T.: Case of agranulocytic angina. Lancet 


. Seemann, Herbert: Om Amidopyrin som aetiologisk Faktor 


. Smith, G. S.: Agranulocytosis treated with pentnucleotide, 
35. 


. Squier, T. L., and Madison, F. W.: Primary granulocyto- 


. Videbech, Hemming: Agranulocytose médicamenteuse (7?) 


pharyngeal lesion; three cases, one apparent recovery. 
Ann. Otol., Rhin. & Laryng. 42: 372 (June) 1933. 

De Vries S. IL, Jr.: Recidiveerend agranulocytair Syn- 
droom. Neder]. tijdschr. v. geneesk. 77: 4443 (Sept. 30) 
1933. 


following the administration of allonal. Lancet 2: 1217 
(Dee. 1) 1934. 

Fitz-Hugh, Thomas, Jr.: Drug idiosyncrasy, with special 
reference to amidopyrine, as a cause of agranulocytic 
angina. Ann. Int. Med. 8: 148 (Aug.) 1934. 


Neutropenie) door Geneesmiddelen. Nederl. tijdschr. v. 
geneesk. 78: 3444 (July 28) 1934. 

Hall, Denald: Agrenulocytic angina: four cases treated 
with pentnucleotide. Lancet 2: 1441 (Dec. 29) 1934. 
penia following amidopyrine.. J. A. A. 108: 1213 

(April 14) 1934. 


Tilfacilde af Agranulocytose hos Patienter behandlede 
med Amidopyrin. Ugesk. f. Laeger 96: 155 (Feb. 8) 


1934. 

Nielsen, H. E., and Transbol, K.: Et nyt 

nosocomialt Tilfaelde af Agranulocytose. Ugesk. f. 
Laeger 96: 245 (March 1) 1934. 
Endnu et 
dodeligt forlobende Tilfaelde af Agranulocytose efter 
Amidopyrin (Cibalgin). Ugesk. f. Laeger 96: 1162 (Oct. 
25) 1934. 


drugs to the etiolegy of agranulocytic angina. Am. J. 
M. Sc. 188: 482 (Oct.) 1934. 

pyriae with two recurrences. J. A. A. 108: 1299 
(Oct. 27) 1934. 


Plum®]. 


opstaaet efter en meget lille Amidopyrindosis. Ugesk. 
f. Laeger 96: 923 (Aug. 23) 1934. 

Kracke, R. R., and Parker, F. P.: The etiology of granu- 
lopenia (agranulocytosis), with particular reference to 
drugs containing the benzene ring. Am. J. Clin. Path. 
4: 453 (Nov.) 1934. 


pyrin-behandlet Patient. Ugesk. f. Laeger 96: 430 (April 
19) 1934. 


penia after administration of benzene chain derivatives. 
J. A. M. A. 101: 2076 (Dec. 23) 1933. 


mary granulocytcpenia (agranulocytic angina). J. A. 
M. A. 102: 755 (March 10) 1934. 


pighed. Ugesk. f. Laeger 96: 1160 (Oct. 25) 1934. 


perimental and clinica! study of 7 new cases. Lancet 
1: 14 (Jan. 5) 1935. 

Randall, C. L.: Severe granulopenia fvllowing the use 
of barbiturates and amidopyrine; report of a case. 
J. A. M. A. 102: 1137 (April 7) 1934. 


1: 609 (March 16) 1935. 

Neutropenia developing during amidopyrin 
medication; with a report of 2 cases. Am. J. M. Sc. 
187: 837 (June) 1934. 


ved Agranulocytose. Ugesk. f. Laeger 96: 241 (March 1) 
1934; ibid., p. 555. 


Lancet 1: 607 (March 16) 19 


penia due to hypersensitivity to amidopyrine. J. Allergy 
6: 9 (Nov.) 1934. 


s’accompagnant d’exanthéme Acta Oto-Laryng. 19: 92, 
1933. 

Watkins, C. H.: The possible réle of barbiturates and 
amidopyrine in causation of leukopenic states. Proc. 
Staff Meet. Mayo Clin. 8: 713 (Nov. 22) 1933. 


with special reference to certain barbiturates as a cause 
of the disease. J. Tennessee State M. A. 27: 283 (Aug.) 
1934. 

Zinberg, I. S.; Katzenstein, L., and Wice, L. E.: Neutro- 
penia following the administration of amidopyrine; report 
of a case. J. A. M. A. 102: 2098 (June 23) 1934. 

Zianiger, Pauline: Granulocytopenia; report of two cases, 
J. A. M. A. 102: 518 (Feb. 17) 1934. 


(b) Arsphenamine 

Andrews, C. L.: A case of granulecytopenia in a native 
of Guam. U.S. Nav. M. Bull. 82: 345 (July) 1934. 

Brants, J.: Deux cas d’agranulocytose observés au cours 
du traitement de la syphilis. Ann. d. mal. vén. 28: 902 
(Dec.) 1933. 

von Domarus, A.: Zur Lehre von der Agranulocytose. 
Klin. Wchnschr. 8: 779 (April 23) 1929. 

Farley, D. L.: Depressed bone-marrow function from the 
arsphenamines. Am. J. Med. Sc. 179: 214 (Feb.) 1930. 


administration of neo-arsphenamine; report of a case 
with recovery following the use of sodium thiosulphate, 
Colorado Med. 27: 388 (Oct.) 1930. 

83. Hellich, I.: Uber Agranulozytose nach Neosalvarsanbe- 
handlung. Med. Klin. 28: 1133 (Aug. 12) 1932. 

84. Landsberg, Manfred: Agranulocytose mit monocytirer Re- 
aktion. Klin. Wehnschr. 8: 607 (March 12) 1929. 

85. Meyer, Albert: Toxische Schidigung des Granulocytenap- 
parates als wahrscheinliche Folge von Salvarsanbehand- 
lung. Med. Klin. 26: 774 (May 23) 1930. 

86. Mouquin, and Fleury: Syndromes agranulocytaires frustes 
suivis de guérison chez deux syphilitiques traités, l’un 
par le novarsénobenzol, l'autre par le bismuth. Bull. et 
mém. Soc. méd. d. hép. de Paris 53: 693, 1929. 

87. Pellegrini, Giuseppe: Sindrome di agranulocitosi in pa- 
ziente affetto da epatite ipertrofica infettiva splenome- 
galica. Riforma med. 48: 1246 (Aug. 13) 1932. 

88. Pouzin-Malégue (Mme.): A propos d’un cas d’agranulo- 
cytose post-arsenobenzolique. Bull. et mém. Soc. méd, 
d. Hop. de Paris 52: 1786, 1928. 

89. Spanier, Fritz: Salvarsandermatitis mit agranulozytarem 
Symptomenkomplex. Dermat. Wchnschr. 93: 1227 (Aug. 
1) 1931. 

90. Wilson, C. P.: Marked monocytosis accompanied by a neu- 
trophilic leukopenia following antisyphilitic treatment. 
Am. J. M. Se. 177: 88 (Jan.) 1929. 


{See also Ref. No. 50.] 


(c) Gold Salts 

91. Achard, C.; Coste, F., and Cahen, R.: A _ propos des 
désordres hématologiques provoqués par les sels d’or. 
Bull. et mém, Soc. méd. d. hop. de Paris 48: 547, 1932. 

92. Braillon, Jean: Agrarulocytose et ictére grave au cours 
de l’aurothérapie. Sang 8: 356, 1934. 

93. Chabaud, J.; Ginsbourg, B., and Langlet, L.: Un cas de 
syndrome agranulocytaire aurique fruste. Bull. et mém. 
Soc. méd. hop. de Paris 49: 1238, 1933. 

94. Flandin, C.; Escalier, A.; Sassier, P., and Joly, F.: Un 
cas d’agranulocytose mortelle par intolérance a l’or chez 
tuberculeux pulmonaire. Bull. et mém. Soc. méd. d. hdp. 
de Paris 49: 556, 1933. 

95. Jacob, and Douady, D.: Un cas d’agranulocytose chez une 
tubercuieuse traitée par la crisalbine. Bull. et mém. 
Soc. méd. d. hop. de Paris 54: 798, 1930. 

96. Margarot, J.; Rimbaud, P., and Bétouliéres, P.: Syndrome 
agranulocytaire au cours d’un traitement aurique. Bull. 
Soc. franc. de dermat. et syph. (Réunion dermat. de 
Lyon) 41: 545 (April) 1934. 

97. Rheinheimer, E. W., and Smith, L. M.: Granulopenia: 
report of a case following injection of gold and sodium 
thiosulphate. Southwestern Med. 17: 239 (July) 1933. 


(d) Dinitrophenol 
98. Dameshek, W., and Gargill, L.: Studies in agranulocytosis 
Report of two cases of agranulocytosis following 
the use of dinitrophenol. New Eng. J. Med. 21l: 440 
(Sept. 6) 1934. 
99. Bohn, S. S.: Agranulocytic angina following ingestion of 
dinitropt.enol. J. A. M. A. 103: 249 (July 28) 1934. 

100. Davidson, E. N., and Shapiro, M.: Neutropenia following 
dinitrophenol, with improvement after pentnucleotide and 
leukocyte cream. J. A. M. A. 103: 480 (Aug. 18) 1934. 

101. Silver, Solomon: A new danger in dinitrophenol therapy. 
Agranulocytosis with fatal outcome. J. A. M. A. 108: 
1058 (Oct. 6) 1934. 


{See also Ref. No. 52.] 


(e) Foreign Protein 

102. Andersen, Siggaard: En Forelaesning om Agranulocytosis 
Recidivans. Ugesk. f. Laeger 96: 237 (March 1) 1934. 

103. Bromberg, L., and Murphy, P.: Agranulocytic angina fol- 
lowing prophylactic typhoid vaccination. J. A. M. A. 
92: 1266 (April 13) 1929. 

104. Jacobson, E., and Abel, W.: Agranulozytose nach Impf- 
malaria. Deutsche med. Wcehnschr. 59: 371 (March 10) 


1933. 

105. Kracke, R. R.: Recurrent agranulocytosis; report of an 
unusual case. Am, J. Clin. Path. 1: 385 (Sept.) 1931. 

106. Meyer, August: Agranulozytose nach Impfmalaria. 
Deutsche med. Wehnschr. 57: 226 (Feb. 6) 1931. 

107. Reed, James: Report of a case of tetanus followed by 
agranulocytic angina. Maine M. J. 25: 150 (July) 1934. 


[See also Ref. No. 51.] 


II. AGRANULOCYTIC-PURPURA 
(a) Arsphenamine 


108. Benhamou, E.; Temim, P., and Lofrani, R.: Agranulocy- 
tose post-stovarsolique. Bull. et mém. Soc. méd. d. h6ép. 
de Paris 49: 1162, 1933. 

109. Bocage, A., and Filliol, L.: .Angine agranulocytaire et 
purpura hémorrhagique au cours d’un traitement anti- 
syphilitique. Bull. et mém. Soc. méd. d. hép. de Paris 
62: 1807, 1928. 

110. Carnot, P.; Delafontaine, P., and Véran, P.: Gomme 
ulcéreuse de la joue. Purpura hémorragique et syndrome 
agranulocytaire au cours du traitement arsenical. Eosin- 
ophilie de guérison. Bull. et mém. Soc. méd. d. h6p. 
de Paris 55: 993, 1931. 


53 
55 
57 
| 58 
4 62 
ca 
63 
64 
| 
| 
| 
| | 
| 
| 
| 
| 
= 
|__| 
= | 


VOL. 218 M. M. S.—SECTION OF 


NO. 14 


MEDICINE—DISCUSSION 673 


111, Essenfeld, Emanuel: Ueber Agranulozytose nach Neo- 
salvarsanbehandlung. Miinchen. med. Wchnschr. 78: 2034 
(Nov. 27) 1931. 


{See also Ref. No. 85.] 


(b) Quinine, Quinine and Amidopyrine 
|See Ref. No. 45.] 


III. THROMBOPENIC-PURPURA 
(a) Arsphenamine* 

112, McCarthy, F. P., and Wilson, R., Jr.: The blood dyscrasias 
following the arsphenamines. J. A. M. A. 99: 1557 
(Nov. 6) 1932. 

(b) Gold Salts* 

113. Emile-Weil, P.: Le grand purpura hémorragique d’origine 
aurique. Paris. méd. 81: 102 (Aug. 1) 1931. 

114. Germer, Kurt: Et Tilfaelde af extrem Thrombopeni med 
konsekutiv haemorrhagisk Diathese efter Sanocrysin- 
indgift. Ugesk. f. Laeger 96: 199 (Feb. 15) 1934. 


{See also Ref. No. 48.] 


*The bibliography here given does not purport to be com- 
plete, 
IV. ApLastTic ANEMIA 
(a) Arsphenamine 
115. Alexandrescu-Dersca; Claudian, I., and Ghioni, L.: Syn- 
drome agranulocytaire avec anémie et purpuras pendant 
le traitement au néosalvarsan et bismuth. Sang 7: 761 
(April) 1933. 
Aubertin, C.; Blancstein, and Lehmann, P.: Deux cas 
d’agranviocytose chez des syphiliques traités par l’acétyl- 
arsan et le bismuth. Bull. et mém. Soc. méd. d. hop. 


116. 


de Paris 53: 678, 1929. 

Cassoute; Poinso; Zuzzoli; Montus, and Gueirard: Agranu- 
locytose pure aprés devx injections de novarsénobenzol. 
Syadrome cardio-rénal transitoire. Eosinophilie. Guéri- 

Bull. et mém. Soc. méd. d. hop. de Paris 48: 14, 


117. 


1932. 

Deipiano, G.: Angina agranulocitica post-arsenobenzolica. 
Riforma med. 47: 1669 (Nov. 2) 1931. 

Dodd, K., and Wilkinson, S. J.: Severe granulocytic aplasia 
of the bone marrow: report of a case following arsphen- 
amine treatment in congenital syphilis. J. A. M. A. 
90: 663 (March 3) 1928. 

Jacquelin, A.; Célice, J., and Langlois: Sur un cas d’agran- 
ulocytose post-arsénobenzolique. Bull. et mém. Soc. 
méd. d. hop. de Paris 53: 8, 1929. 

Mazet, and Daumas: Contribution l'étude de l’agranulo- 
cytose et des syndromes agranulocytaires. Paris méd. 
81: 255 (Sept. 26) 1931. 

122. Pla, J. C., and Bennati, D.: Syndrome agranulocytaire. 

Bull. et mém. Soc. méd. d. hép. de Paris 48: 1547, 1932. 

123. Raiiliet; Delattre; Ginsbourg, and Nicolle: Syndrome hypo- 
granulocytaire mortel. Essai de traitement par le radi- 
um. Bull. et mém. Soc. méd. d. hop. de Paris 47: 1594, 
1981. 

Rodriguez, Calixto: 
plicating neoarsphenamine treatment. 
Rev. 838: 121 (Feb.) 1934. 


{See also Ref. No. 80.] 


118. 
119. 


120. 


121, 


A case of agranulocytic angina com- 
Urol. & Cutan. 


124. 


(b) Gold Salts 


125. Ameuille, P.; Kudelski, C., and Joseph, R.: Aleucie hémor- 
ragique d’appariticn retardée observée au cours d’un 
traitement par la crisalbine. Bull. et mém. Soc. méd. 
d. hop. de Paris 49: 1428, 1933. 

126..Angéras, and Ginsbourg: Aleucie hémorragique (agranu- 
locytose) post-chrysothérapique. Sang 6: 798, 1932. 

127. Jacquelin, A., and Allanic, A.: Sur un nouveau cas d’agran- 
ulocytose post-chrysothérapique. Bull. et mém. Soc. 
méd. hép. de Paris 48: 539, 1932. 


DISCUSSION 


Dr. Henry N. Pratr: I want to make just one 
point in the discussion. You are all familiar with the 
five criteria which Dr. Rackemann has laid down for 
the diagnosis of the usually accepted allergic dis- 
eases. These are a family history of allergy, a pre- 
senting symptom which is an accepted allergic mani- 
festation, a past personal history of some other al- 
lergic disease, positive skin test, and an eosinophilia. 
Such diseases are asthma, hay fever, urticaria, ec- 
zema, and some cases at least of migraine. Dr. Ar- 
thur Coca refers to these diseases as atopic and 
sets them aside as a distinct group because heredity 
or an inherited tendency plays such an important 
part in them. 

If we analyze Dr. Hunter’s personal cases and 
those reported in the literature for the criteria of 
atopy we find: first, the data on family history are 
inadequate; secondly, the presenting symptom leuco- 
penia, is the point in question; thirdly, omitting 
arthritis, which is a very questionable allergic mani- 


festation, we find a past personal history of atopy 
in twenty-one of two hundred and eleven cases or 
ten per cent, a figure approximating closely the 
percentage of atopic diseases in the general popula- 
tion; fourthly, ten cases, or less than five per cent 
showed positive skin tests in spite of many trials to 
elicit the phenomenon; fifthly, eosinophilia was only 
occasionally demonstrated. It seems reasonable to 
conclude, therefore, that agranulocytosis does not 
fall into the group of accepted allergic or atopic 
diseases. 

But the term allergy has a wider implication. Lit- 
erally it means “altered reactivity”. It implies an 
antigen-antibody reaction, which has not been proved 
in all instances. Into this wider group of allergic 
diseases fall such phenomena as the tuberculin re- 
action, serum disease, drug eruptions, and indus- 
trial dermatoses. Such reactions are not dependent 
on an inherited tendency and are therefore not 
atopic. Skin tests may be positive by patch test in- 
stead of scratch or intradermal. Eosinophilia is 
absent or less constant. It is in this wider group 
of non-atopic but allergic diseases that it seems 
reasonable to classify agranulocytosis, at least those 
cases where symptoms can be precipitated at will 
by administering the offending drug. 

Finally, the fact that the syndrome of agranulo- 
cytosis can be produced by several agents is a strong 
argument in favor of the allergic interpretation of 
the etiology, for multiple sensitivity is characteristic 


of allergy. 


Dr. Henry JACKSON, ‘Jr:. There is but little I can 
add to Dr. Hunter’s very complete and excellent pa- 
per. I will make only one or two remarks. 


In the first place, I question seriously whether the 
extreme leukopenia secondary to arsphenamine 
poisoning should be classed with true agranulocyto- 
sis. The peripheral blood picture differs notably in 
the two conditions and the histological changes in 
the bone marrow of arsphenamine poisoning bear 
little resemblance to those seen in agranulocytosis. 

In the second place, I would emphasize strongly 
the necessity of adhering to certain rather sharply 
defined criteria of diagnosis when the etiology of a 
condition is under discussion. The term agranulocy- 
tosis has been loosely applied to a variety of patho- 
logical conditions, some of which are but remotely 
connected with the true disease. The French hem- 
atoiogists, in particular, have been responsible for 
much confusion. We must define our disease be- 
fore its etiology can be logically discussed. 

In the third place, few authors have given care- 
ful consideration to the actual temporal relation of 
the administration of the drug, amidopyrine, to the 
development of the clinical picture. 

From my series of cases of pure agranulocytosis 
I have been able to find twenty-seven in which there 
was available unequivocal evidence as to the ad- 
ministration of amidopyrine and allied drugs. In 
seven of these the drug was taken in such quan- 
tities and in such relation to the deveiopment of 
symptoms that it must be considered as having 
caused the disease. In eight the drug was taken 
for varying periods and in varying amounts, but 
careful study shows that no causal relation what- 
ever can be made out. For instance, one patient 
took amidopyrine consistently before each attack, 
but took still larger quantities during the height of 
the disease from :which she eventually recovered. 
In another the patient took amidopyrine in consid- 
erable quantities prior to an attack, recovered, and 
continued to use the drug without the slightest ill 
effect. In a third, amidopyrine therapy preceded an 
attack, and was omitted thereafter, yet the patient 
had two more equally severe attacks. In twelve 
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cases of the twenty-seven no drug allied to amido- 
pyrine was taken at any time. So far, therefore, 
as my own series is concerned, one may conclude 
that amidopyrine is of etiological importance in 
about one quarter of the cases. 

Finally one hears the statement that the disease 
is rapidly disappearing and that this is to be at- 
tributed to the lessened use of the drug. Yet the 
fact remains that the sales of amidopyrine for the 
last six months of 1934 were approximately 28 per 
cent greater than for any other six months’ period. 

That amidopyrine is of etiological importance in 
a considerable proportion of the cases is not de- 
nied; but for the present, at least, it would. appear 
wise to be cautious before stating that it is the 
sole or even the major cause. 


Dr. Hunter (closing discussion): In reply to 
Dr. Pratt, I feel myself incompetent to discuss the 
type of allergic phenomenon which agranulocytosis 
might represent. I should like to see in the future 
more detailed histories in regard to allergy in pa- 
tients who develop agranulocytosis. I do not feel 
that the negative evidence in the literature will 
necessarily remain true for all time. 

I am glad that Dr. Jackson has injected doubt into 
the discussion, because I am going to repeat that 
these cases of agranulocytosis after arsphenamine 


were, so far as I could determine, typical cases with- 
out anemia or purpuric manifestations. If we doubt 
these cases as being agranulocytosis, I can see no 
reason why we should not doubt all cases due to 
drugs reported in the literature. Whether the bone 
marrow in arsphenamine agranulocytosis differs his- 
tologically from so-called idiopathic agranulocytosis 
is not for me to say. I understand that the path- 
ologists themselves are not as yet in full agree- 
ment on this point. 

As a final remark I should like to call attention 
to the fact that the therapy of this condition has 
not helped us in the least in elucidating its etiology 
and, since doubts are in order, I propose to doubt 
the efficacy of nucleotide. Of the twenty-seven cases 
in my series, twenty-one were treated with nucleo- 
tide. Of these nine recovered and twelve died (57 
per cent mortality); of the untreated cases two re- 
covered and four died (67 per cent mortality)—a dif- 
ference of mortality too insignificant to warrant con- 
fidence in the therapy. Furthermore, the reappear- 
ance of the polynuclear cells and the improvement 
on the fourth or fifth day which has been noted 
after nucleotide may also be seen in untreated cases 
and in drug ingestion tests, such as that reported by 
Plum. 


(Meeting adjourned at 5:45 P.M.) 


ELECTROSURGICAL CHOLECYSTECTOMY * 
II. Clinical Application 


BY LESTER R. WHITAKER, M.D.t 


XPERIMENTAL results with the high-fre- 
quency electric current for cholecystectomy’ 
have indicated that it is valuable in the treat- 
ment of the markedly inflamed, or sclerotic gall- 
bladder, the chief advantage being better con- 
trol of hemorrhage. Investigation also showed 
that certain types of current should not be used 
alone for this purpose. Both the tissue-dissolv- 
ing or so-called ‘‘cutting current’’ and the uni- 
terminal coagulating, or ‘‘desiccating’’ current 
produced too much tissue destruction and not 
enough coagulation to prevent postoperative 
hemorrhage. The preferable operative method 
(deseribed below) leaves the section attached to 
the liver in place and obliterates it by coagula- 
tion. The biterminal coagulating current has 
proved to be the best for this purpose. In the 
work here presented both fulguration? (spark- 
ing), and contact coagulation with a needle 
electrode were used. Thorek of Chicago’, as a 
result of his experimentation, came to the con- 
clusion that only slow electrocoagulation to con- 
siderable depth by contact of a flat electrode 
should be used, and not the intense heat and 
superficial charring of fulguration. Since Tho- 
rek produces a firm coagulum which effectively 
controls hemorrhage, and at the same time 
thoroughly destroys the section of the gall-blad- 
*From the Surgical Clinic of the Massachusetts Memorial 
Hospitals, the Evans Memorial for Clinical Research and Pre- 


ventive Medicine, and the Boston University School of Medi- 
cine. 
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der left in place by this method, such an appli- 
cation of the current seems preferable. 

A brief description of the operation follows: 
The viscera are packed away and retractors 
placed; the gall-bladder is aspirated and split 
longitudinally to the cystic duct, or near it, with. 
‘‘eutting current’’, high dehydration. Fluid 
and stones are removed by the aspirator and a 
spoon. Then by the same means the tissue of 
the gall-bladder is cut away at about a centime- 
ter from its attachment to the liver. The bieed- 
ing vessels are tied. To avoid serious hemor- 
rhage the section of gall-bladder adherent to the 
liver is not removed. This tissue is thoroughly 
coagulated and dehydrated by fulguration. If 
any considerable portion of mucosa is left it may 
regenerate, resulting in a persistent sinus. If 
the cystic duct can be readily located it is tied 
or drained as indicated; if not it is ignored. 
The region is well drained. Omentum is packed 
in to protect other viscera and prevent crippling 
adhesions‘. 


Thorek has employed this procedure with un- 
selected cases of gall-bladder disease. Results in 
this laboratory and clinic, however, indicate that 
it should be confined to those cases where careful 
preliminary studies, including cholecystograms, 
show that the gall-bladder is considerably in- 
flamed or thickened. Previous experimental 
attempts upon the non-sclerotic gall-bladder 
have not been so satisfactory as with the mark- 
edly inflamed or sclerotic gall-bladder and it 
seems that cases for this method should be care- 
fully selected. 
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The first operation with the high-frequency 
current was performed before the method just 
deseribed was perfected on animals. From this 
patient, the gall-bladder, which was moderately 
sclerotic, was removed by dissection from above 
downward. The ‘‘cutting current’’ with low 
voltage, moderate dehydration was used, keep- 
ing close to the gall-bladder itself, even in places 
cutting through its wall rather than to risk 
damaging adherent viscera. As the cystic duct 
was approached the cutting with the electric 
current was discontinued for fear of injury to 
an adjacent bile duct or hepatic artery. Only a 
few vessels had to be clamped and tied during 
this process. A little more blunt dissection iso- 
lated the cystic duct, which was tied. The gall- 
bladder fossa was drained with cigarette drains 
without exposure of gauze. The patient made 
an excellent recovery. After experimental de-. 
velopment of the method described, however, 
it was considered so much safer that actual dis- 
section of the gall-bladder with the ‘‘cutting 
current’’ was never again attempted. 

The new method was an outgrowth of that 
of Pribram’s ‘‘mukoklase’’> which consisted in 
tying the duct, splitting the gall-bladder, char- 
ring the mucosa with the actual cautery, sew- 
ing the leaves of the vesicle together, and clos- 
ing the abdomen without drainage. Pribram 
obtained excellent clinical results, but experi- 
mentally with the actual cautery we had post- 
operative sloughing and hemorrhage. It seemed 
preferable to remove redundant tissue of the 
gall-bladder and electrocoagulate the remainder. 

The first patient in whom the new operation 
was tried was a physician, an old personal 
friend. The diagnosis of chronic and acute 
cholecystitis with probable empyema had been 
made. The patient understood the condition, 
and since it appeared from animal experimenta- 
tion that the new procedure would not only be 
allowable but probably would be the best 
adapted to his particular case, he agreed to its 
use. 

Since the sixteen cases, in which electrosur- 
gical cholecystectomy was performed, were se- 
lected, and since all furnish points of interest 
for discussion, brief histories, with comment, are 
presented : 


Case 1 (Hosp. No. 224,884): Operation Septem- 
ber 28, 1931. The gall-bladder was freed from 
numerous adhesions by blunt dissection; then about 
two ounces of purulent material were withdrawn by 
aspiration. The inflamed gall-bladder was treated 
in general according to the method described above. 

In this particular case the cystic duct was not 
easily outlined on account of much inflammatory 
swelling of the whole region. The duct was left 
open, a soft rubber tube being stitched to its cut 
edge. Cigarette drains with no gauze exposed were 
placed. The patient made a rapid and excellent re- 
covery. The bowels began to move on the second 
postoperative day, indicating practically no general 
disturbance of the peritoneal cavity. There were 
no signs of infection. Bile drainage stopped after a 


few days, and the sinus closed in due time. After 
three years, the patient was in good health. He had 
had no symptoms referable to the biliary or gastro- 
intestinal systems. 

Case 2: Operation January 11, 1932. The gall- 
bladder was so markedly thickened and firmly 
attached to the liver that sharp dissection was dif- 
ficult and dangerous. It was split to the cystic duct 
with the “cutting current” and trimmed off about a 
centimeter from the liver all the way around. The 
cystic duct was so embedded in adhesions that no 
attempt was made to tie it. The fulgurated gall- 
bladder tissue left attached to the liver was folded 
over with a suture. Two Penrose drains showing 
no gauze were placed in the kidney pouch, running 
through the gall-bladder fossa. 

The patient made an easy recovery. She began to 
pass gas two days after operation. There was 
a profuse bile drainage for thirteen days. She was 
discharged on the twenty-fifth day. Two years 
afterwards she was in excellent health. 


Comment: If the cystic duct is not tied, it is 
preferable to attach a soft tube at or near the 
stump rather than to depend on Penrose drains. 
It is not apparent that drainage delayed recov- 
ery in this case; and where the cystic duct can- 
not be dissected free and securely tied drainage 
is imperative. 


Case 3: Operation March 26, 1932. The gall- 
bladder was tremendously thickened and fibrotic 
with pronounced adhesions, and rather small and 
shortened. It was split down the front with the 
“cutting current”. At the lower end the tissues 
were tremendously thickened, with an angulated 
mass which the operator believed to be the common 
bile duct; and which might have been easily dam- 
aged in dissection. Anterior angulation of the 
common bile duct to a pronounced degree has been 
noted in several cases, where the gall-bladder was 
shrunken and fibrotic. Apparently it was pulled up 
in the process of shrinkage. Redundant portions of 
the vesicle were trimmed away and the remaining 
section thoroughly coagulated. It was unsafe to 
dissect the cystic duct, so this was split a short 
distance, and since it was not known whether the 
common duct also had been cut in this process, the 
cystic duct was sewn together over a catheter 
which was left in it and brought to the outside. On 
account of the anomalous condition of the ducts 
and the tremendous inflammatory thickening about 
them, the common duct could not be adequately 
palpated or explored with the probe. The patient, 
however, had never been jaundiced. 

Bile drainage was profuse from the first day. 
Five days after the operation the patient developed 
scarlet fever. There was tremendous infection with 
sloughing of the drainage tract which remained 
open for three months. About a month after it 
closed the patient had an attack resembling biliary 
colic, followed by jaundice, with reopening of the 
sinus. Injection of iodized oil under the fluoro- 
scope (followed by radiogram) at this time showed 
a filling defect at the lower end of the common bile 
duct indicating a stone. Incidentally the whole 
biliary tract was injected and the patient suffered 
no reaction. Even though the stone was not re- 
moved, the sinus tract has now closed. The patient 
will probably have a recurrence of the jaundice 
from blockage of the common duct by the stone. 


Comment: This was a suitable case for elec- 
trosurgical cholecystectomy on account of the 
tremendous thickening of the gall-bladder and 
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fibrous attachment to the liver. It illustrates 
angulation of the common duct by shrinking 
of the gall-bladder with the danger to the duct 
this carries at operation. Since the cystic duct 
could not be safely dissected free, drainage was 
imperative. The tube in the duct was prefera- 
ble to flaccid drains as it minimized soiling of the 
local peritoneum. Before the patient contracted 
scarlet fever he was making a rapid recovery. 


Case 4: Operation May 10, 1932. Adhesions were 
so dense that the duodenum had to be cut away 
from the gall-bladder with sharp dissection. The gall- 
bladder was small and contained mucopurulent ma- 
terial. The cystic duct was apparently closed by 
fibrosis. The viscus was split, the excess trimmed 
away, and the remainder coagulated. The stump 
of what appeared to be the cystic duct, though sur- 
rounded by much thickened tissue, was whipped over 
with fine chromic catgut stitches and two Penrose 
drains were placed near the stump. 

The patient made a rather difficult recovery, having 
a good deal of distention, but no severe complica- 
tions. There was moderate discharge of bile which 
began nine days after the operation and continued 
for three weeks. The patient left the hospital in 
good condition after four weeks. 


Comment: This was an ideal case for electro- 
surgical cholecystectomy. Since the cystic duet 
apparently was not securely closed, drainage 
was probably a life-saving procedure. On the 
other hand, one might consider that the pres- 
ence of the drain, by promoting inflammatory 
reaction and tissue solution, contributed to open- 
ing of the cystic duct. It seems much more 
likely that it was pressure in the biliary pas- 
sages which produced seepage from an inse- 
eurely closed stump. 


CAsE 5: Operation November 12, 1932. The gall- 
bladder was only slightly thickened and electro- 
surgical cholecystectomy was not at first planned. 
The cystic duct and artery were dissected free, 
cut off and tied separately. Then it became neces- 
sary to terminate the operation speedily on ac- 
count of difficulty with the anesthesia. The vesicle 
was too firmly attached to the liver and too vascular 
to allow stripping it away, so it was split, stones 
removed, the lower third cut away and the remainder 
hastily coagulated. Penrose drains were placed and 
the abdomen closed. The patient soon developed a 
postoperative pulmonary collapse, probably from a 
plug of mucus inhaled at the time of operation. 
There was also considerable wound infection. The 
sinus persisted; an injection of iodized oil six weeks 
afterwards disclosed a connection with a spherical 
cavity deep in the abdomen, probably a sac formed 
by regeneration of the gall-bladder and its mucosa. 


The second operation was performed December 
28, 1932. Through a transverse incision below the 
sinus tract, the sac of regenerated gall-bladder 
tissue was located, split open, and coagulated 
thoroughly; drainage was instituted. The wound 
closed in due time, but the patient continued to 
have indigestion and a great deal of discomfort in 
the right upper quadrant of the abdomen. 

The third operation was performed July 1, 1933. 
There were tremendous fibrous adhesions in the 
form of a cord as big as the thumb, attaching the 
duodenum to the site of removal of the sac of 


regenerated gall-bladder, which had to be cut away 
with sharp dissection. The common duct was not 
involved in adhesions, or dilated. Careful palpation 
revealed no thickening or stones. Drainage was in- 
stituted. The patient made an uneventful post- 
operative recovery. The pain, however, continued 
over the right upper quadrant of the abdomen and 
over the right lower chest in front. X-rays dem- 
onstrated that there was an adhesion producing 
partial obstruction of the jejunum. After consulta- 
tion it was decided to operate for the obstructing 
adhesion and explore the common bile duct. This 
was done but no stones were found in the duct. 
Again the patient made an uneventful postoperative 
recovery. 

The pain over the right front chest continued, 
more or less constant, of an aggravating nature, at 
times with sharp twinges. Finally in view of lack of 
other symptoms it was considered that this symptom 
was not referable to the biliary or alimentary sys- 
tems. Careful study of the spinal canal indicated’ 
that there was some sort of block at the nerve roots 
supplying this area. Exploration revealed adhesions 
from an old arachnoiditis producing marked pres- 
sure on the nerve roots. This was relieved, and the 
patient made a perfect recovery. 


Comment: Several lessons are to be learned 
from this ease. (1) If the tissue of the gall- 
bladder is to be treated electrosurgically, it 
must be thoroughly destroyed. Any remain- 
ing mucosa may regenerate to form a miniature 
gall-bladder or permanent sinus tract. (2) 
Coagulation of any considerable mass ef tissue 
in this region may result in pronounced fibrous 
tissue proliferation, with dense adhesions. This 
is one of the disadvantages which have to be 
accepted with this method, indicating that it 
is best adapted to those cases where there are 
already pronounced adhesions, or fibrosis of 
the gall-bladder. (3) This patient was ad- 
dicted to alcohol and after so many operations 
had developed a morphine habit which masked 
symptoms. The exploration of the common 
bile duct at the last operation was not necessary, 
though the patient had such definite symptoms 
that several experts in this field deemed it ad- 
visable. After the greatest difficulty the cor- 
rect diagnosis of arachnoiditis with nerve root 
pressure was made and relieved by operation. 
Certainly this is an unusual condition to be 
confused with symptoms of disease of the bil- 
iary system. 


Case 6: Operation June 14, 1933. This patient 
had persistent jaundice. A thickened and narrow 
fibrotic gall-bladder with a little mucus in it was 
treated electrosurgically in the usual way. The 
common bile duct was opened and a single, non- 
faceted stone removed. A probe could not be in- 
serted into the duodenum, but no stone could be 
palpated, and on account of the rather precarious 
condition of the patient it was decided not to open 
the duodenum to approach the ampulla of the com- 
mon bile duct. 


The patient made a good recovery but when the 
sinus tract closed she again became jaundiced, de- 
veloped chills, hyperpyrexia, and died. Autopsy 
showed a stone firmly impacted in the ampulla of 
the common bile duct, with cholangitis and mul- 
tiple abscess formation in the liver. 
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Comment: There was no difficulty here with 
the application of electrosurgery ; it was in over- 
looking a stone in the common bile duct, or in 
considering further exploration inexpedient. In 
this work the high-frequency current has not 
been used in incisions of the common bile duct 
on the theory of producing just as little tissue 
destruction here as possible. However, where 
the duct is dilated and thickened, with consid- 
erable inflammation and a tendency to bleed, 
incision with the ‘‘cutting current’’ and heavy 
dehydration would be helpful in controlling 
hemorrhage which is sometimes very trouble- 
some after incisions of the duct. 


CasE 7: This patient was operated upon three 
years before at another hospital, a cholecystostomy 
and appendectomy being performed. The sinus had 
persisted in discharging mucopurulent matter at in- 
tervals. An attempt at sterilization of the tract 
was made by injection of antiseptics for several 
days before the second operation, October 3, 1933. 
(Massachusetts Memorial Hospitals.) From an el- 
liptical incision dense adhesions about the sinus 
tract were dissected with sharp instruments. Hem- 
orrhage from the liver was controlled by deep elec- 
trocoagulation. The thickened thumb-sized gall- 
bladder was deep in the abdomen. Upon splitting 
longitudinally it was found to contain mucopurulent 
material and several mulberry gall-stones about a 
centimeter in diameter. The cystic duct had ap- 
parently been closed by fibrosis. Some of the gall- 
bladder tissue was cut away with the cutting cur- 
rent and that left attached to the liver was 
scooped away with the loop electrode; the gall- 
bladder fossa was treated by electrocoagulation and 
fulguration. Penrose drains were inserted to the 
gall-bladder fossa. 

There was a slight discharge of bile for a few days 
followed by more or less serous oozing which was 
still present in small amounts at time of discharge 
twenty-five days after the operation. Three months 
later the wound was solidly healed, though there 
was considerable bulging of the upper abdomen 
from absence of the right rectus muscle. 


Comment: The most important lesson to be 
learned from this case is that a patient who is 
in good enough condition to have an incidental 
appendectomy performed should have a chole- 
cystectomy instead of a cholecystostomy. Fur- 
thermore, from the character of the stones it 
is ‘likely that they were produced in a straw- 
berry gall-bladder long previous to the first 
operation three years ago. They must have been 
overlooked in the gall-bladder itself at the time 
of the cholecystostomy. The factor causing the 
persistent discharging sinus may have been the 
postoperative closure of the cystic duct by fi- 
brosis. 

Case 8: Operation February 24, 1934. The gall- 
bladder was chronically inflamed, 6 to 7 millimeters 
in thickness. lt contained a muddy, brownish-green 
material and stones, no mucosa being present. No 
outlet to the cystic duct could be seen. The re- 
dundant portions were trimmed away as usual and 


the remaining parts thoroughly coagulated by in- 
serting the needle at intervals over the surface to 


of the gall-bladder. Two Penrose drains were in- 
serted. 

There was a moderate serous discharge for a few 
days, the patient making a good recovery and 
leaving the hospital twenty-three days after the 


operation. 


Comment: Here is one ease in which, as it 
worked out, drainage was not essential. How- 
ever, it did not appear to have delayed her re- 
covery, and there was no way of knowing at 
the operation that the cystic duct (although 
its opening could not be found) would not open 
up afterwards, discharging bile into the perito- 
neal cavity. 


CAsE 9: Operation March 12, 1934. The gall- 
bladder was chronically inflamed, twice normal 
thickness. It was treated in the manner previously 
described, except that the gall-bladder fossa was 
closed by a continuous stitch. The cystic duct in 
this case was dissected free and tied. Penrose 
drains were inserted. 

There was no drainage of bile. She was dis- 
charged the eighteenth day after the operation, the 
wound dry, and in good general condition. 


Comment: Since the cystic duct was careful- 
ly tied in this case, and the fossa closed with 
a stitch, with no apparent hemorrhage, prob- 
ably it would have been safe to omit drainage. 
en recovery was not apparently delayed 

y it. 


Cas—E 10 (Wyman House, Cambridge Hospital): 
Operation June 4, 1934. The gall-bladder was thick- 
ened and contained stones. It was removed in the 
rusual manner; a soft tube was attached to the 
stump of the cystic duct. 

The patient had some pulmonary congestion and 
made a rather slow postoperative recovery. The 
wound healed after about two months. 


Comment: This patient was old and had been 
refused operation by competent advisers on ac- 
count of being a poor surgical risk. It is al- 
most certain that electrosurgical cholecystectomy 
allowed removal of the gall-bladder with greater 
safety, and that drainage with the tube was a 
wise procedure. At least here is a patient, who 
was a poor risk, in whom both these devices 
were used with success. 


Case 11: A man over sixty had had a total thy- 
roidectomy for angina pectoris. Study showed the 
presence of gall-stones and the patient was having 
such severe attacks of what was almost surely 
biliary colic that in face of the danger he decided 
to have surgery attempted for relief. Operation 
July 10, 1934. The gall-bladder was only slightly 
thickened, not adherent, but contained stones. An 
effort was made to remove it under local anesthesia 
but ether had to be given. Although cholecystos- 
tomy oniy, with removal of stones, was planned at 
first, the gall-bladder was so easily delivered that 
electrosurgical cholecystectomy was decided upon. 
It was done in the usual manner. 

The patient died the afternoon of the day follow- 
ing the operation, having been in apparently good 
condition until just before death. Necropsy dem- 


destroy the large amount of excess fibrous tissue 


onstrated an infarct of the heart which had been 
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present before operation. The coagulated tissue of 
the gall-bladder had remained attached to the liver 
but there was no damage to the liver itself or to 
adjacent structures. 


CasE 12: Operation July 16, 1934. The gall- 
bladder was twice normal thickness, not adherent. 
Removed by the usual electrosurgical method; 
drained. 

Uneventful postoperative recovery and, although 
an arthritic cripple, the patient was discharged from 
the hospital twenty days after the operation; wound 
solidly healed. 


Comment: Drainage in this case, although 
probably not necessary, did not apparently de- 
lay his recovery. 


CasE 13: Operation July 27, 1934. Gall-bladder 
was only slightly thickened; non-adherent; con- 
tained stones. The usual electrosurgical operation 
was performed and drainage employed. 

Although the patient made a good recovery, drain- 
age of mucopurulent material continued for about 
a week. Discharged the thirteenth day. 


Comment: It is to be noted that in this pa- 
tient the gall-bladder was neither sclerotic nor 
acutely inflamed. Probably the drainage of 
mucopurulent material could have been avoided 
if the regular sharp dissection operation had 
been performed. Apparently then in thin- 
walled gall-bladders electrosurgical cholecystec- 
tomy is not advantageous. 


Case 14: Operation October 19, 1934. The gall- 
bladder was thin-walled, non-adherent and con- 
tained stones. The usual electrosurgical procedure 
was carried out, with drainage. 

The patient made a good immediate recovery. 
Drainage of seropurulent material continued for 
about a week. The sinus closed after about two 
weeks but at the end of a month there was swell- 
ing in the wound and about four ounces of pus were 
evacuated. After this, rapid recovery ensued. 


Comment: In most of the cases observed 
where electrosurgery has been employed with 
drainage, there has been a discharge of consid- 
erable muco- or seropurulent material for one to 
two weeks. With ordinary gall-bladder cases, 
where clean dissection has been made, there 
has not been a similar discharge. This indicates 
the necessity for drainage after electrosurgical 
cholecystectomy, and again that with a thin- 
walled gall-bladder which can be removed clean- 
ly by sharp dissection electrosurgery is more 
of a disadvantage than otherwise. 


CaAsE 15: Operation October 20, 1934. Gall-bladder 
thin-walled, not adherent. Removed by the usual 
electrosurgical method. It was accidentally torn 
away from the liver slightly on one side. Hemor- 
rhage, there, was controlled by coagulation and ful- 
guration of the liver tissue. The cystic duct was tied 
and drainage instituted. Since the patient had had 
symptoms pointing to the appendix, this was re- 
moved through a separate incision. 

This patient had an immediate hyperpyrexia and 
died three days after the operation. There were 
no signs of intra-abdominal disturbance. There had 
been severe reactions to intravenous administration 


of glucose. Necropsy showed nothing significant in 
the abdomen. The operative site was surgically 
clean with a small coagulum of gall-bladder tissue 
remaining attached to the liver without apparent 
damage to that viscus or to any other surrounding 
structures. The patient had a severe acute and 
chronic gastritis, and it is believed that she was 
alcoholic, which may have had something to do 
with her death. 


Comment: It is almost certain that the high- 
frequency current did not produce damage of 
the liver or other tissues which led to the death 
of this patient. In none of my experimental ani- 
mals or other patients have such results been 
observed. 


Case 16: Operation December 5, 1934. Pronounced 
adhesions of the omentum and other viscera to the 
gall-bladder and _ liver. gall-bladder was 
shrunken to the size of a thumb and markedly 
sclerotic. It was opened with the “cutting current” 
and contained only mucopurulent material. The 
cystic duct had apparently been closed by fibrosis. 
A little of the gall-bladder was trimmed away with 
the “cutting current,” practically no bleeding being 
encountered; the rest of it was coagulated and ful- 
gurated. The common duct in this case had been 
pulled up and markedly angulated by the shrunken 
gall-bladder; a stone about a centimeter in di- 
ameter was removed from the duct. Its outlet was 
dilated to about a centimeter with graduated probes. 
A T-tube was placed in the common duct. This pa- 
tient was moderately jaundiced at the time of op- 
eration. Although she did not bleed excessively, 
care was taken to stop all bleeding points. 

A few days after the operation, material re- 
sembling old blood began to be discharged in con- 
siderable quantities from the drainage tract around 
the T-tube, coincidental with lowering of the red 
blood count and the appearance of a sizable tumor 
in the right side of the abdomen. Blood transfusion 
was given and the bleeding stopped. After a few 
days a colon-bacillus pus began to be discharged; 
the whole mass, probably a hematoma, was re- 
duced considerably in size but pressure on it below 
would cause the welling out of pus; the quantity 
gradually lessened and the patient recovered. 


Comment: It is possible that the hemorrhage, 
resulting in the abdominal hematoma, arose 
from the coagulated gall-bladder tissue remain- 
ing attached to the liver, but this is doubtful be- 
cause the amount of tissue was very small and 
no definite bleeders were encountered in it. It 
is possible that the hemorrhage came from some 
adhesion which had been cut, or from the inci- 
sion into the common bile duct, or from damagéd 
vessels of the abdominal wall. Since this is the 
only patient of the group who had postopera- 
tive hemorrhage: it would seem that other cir- 
cumstances than the use of electrosurgery ac- 
eount for it. 


Three of the sixteen patients died after elec- 
trosurgical cholecystectomy by the modified 
Pribram method. The cause of death in the 
first was a blockage of the common bile duct 
by stone, overlooked at the operation, which led 
to recurrence of jaundice, cholangitis, and mul- 
tiple liver abscesses. The second death came 
in a patient who was known to be an extremely 
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poor risk, having had a thyroidectomy for an- 
gina pectoris. Biliary colic, however, rendered 
life intolerable. Postmortem examination re- 
vealed that a cardiac infarct had been present 
at the time the operation was performed. Yet, 
in neither of these cases would the method of 
operation seem to have had anything to do with 
the unfortunate result. The third patient was 
supposed to be a good operative risk. The gall- 
bladder itself was not severely diseased and 
could have been removed readily by the usual 
dissection method. The patient developed, im- 
mediately following intravenous glucose injec- 
tion, a hyperpyrexia and died the third day, 
having been in coma most of the time. There 
had been no unusual abdominal signs. Necropsy 
showed that the operative site was clean, with 
no damage to the liver or other viscera. The 
gall-bladder fossa contained the coagulated tis- 
sue that remained of the gall-bladder. All ducts 
were normal. There were no signs of peritonitis 
or hemorrhage. There was a severe acute and 
chroni¢e gastritis probably from alcoholism. In 
this case there was no obvious relation that could 
be made out between electrosurgery and death 
of the patient. Thus none of the three deaths 
in the sixteen cases of electrosurgical cholecys- 
tectomy could be attributed to the use of the 
electrosurgery itself. The only poor result was 
in the patient with whom on account of emer- 
gency at the operation there was insufficient 
time for thorough electrosurgical treatment of 
the gall-bladder, resulting in partial regenera- 
tion which necessitated a second operation. 

The best results experimentally’ as well as 
clinically were obtained with the markedly in- 
flamed or sclerotic gall-bladders. There would 
seem to be little advantage in using electrosur- 
gery, by this method at least, in the thin-walled 
gall-bladder which can be readily dissected by 
the usual method. 


DISCUSSION OF THE THOREK METHOD OF ELECTRO- 
SURGICAL OBLITERATION OF THE GALL-BLADDER 


In November 1933°, and in July 1934°, Thorek 
published a criticism of the Pribram method’® of 
treating the gall-bladder and presented impor- 
tant developments of his own. Briefly, the Thorek 
method is as follows: The field is isolated with 
moist laparotomy sponges. The gall-bladder is 
aspirated. The cystic duct is ligated and di- 
vided. The gall-bladder is incised from above 
downward with special diatherm scissors or 
knife. Stones are removed. The bile ducts are 
carefully explored. Redundant portions of the 
gall-bladder are removed by diathermy, and the 
section remaining attached to the liver is thor- 
oughly coagulated by contact with a flat elec- 
trode. Charring by fulguration is carefully 
avoided. The gall-bladder tissue is coagulated 
to a sufficient depth to destroy the whole of it. 
The peritoneal edges are carefully approximated 
over the coagulated area with a running stitch. 
Then a graft of falciform ligament, either by 


pedicle flap or free transplant, is stitched over 
the gall-bladder fossa. The stump of the cystic 
duct is ‘‘peritonized’’, either by stitching the 
peritoneal edges over it or by attaching a free 
graft. The abdominal wound is tightly closed 
without drainage. 

The method was employed in unselected cases 
of acute and chronic cholecystitis, cholelithiasis, 
gangrene of the gall-bladder, early perforation 
with escape of bile, suppuration. Thorek’s first 
article gives the impression that, given a patent 
common duct, drainage should never be em- 
ployed if this method is used. In the body of 
the second paper, he admits the necessity of 
drainage in the case of inability to ‘‘ peritonize’’ 
the cystic duct and gall-bladder bed, but the 
summary says that in cases where the part of 
the gall-bladder left attached to the liver is 
thoroughly coagulated and the falciform liga- 
ment superimposed, the cystic duct being ‘‘ per- 
itonized’’, drainage is entirely omitted, even in 
unselected cases, in which the method was used 
seventy-five consecutive times without a fatality. 

‘Results are important, but no matter how 
apparently favorable they may be, other con- 
siderations, such as mechanical factors in sur- 
gical technique, physiological and pathological 
conditions, have to be taken into account. 

A discussion of drainage follows: Thorek 
attributes almost every complication in biliary 
surgery to seepage of bile. In one hundred re- 
cent cases of cholecystectomy I have seen only 
one where a complication could be attributed 
to seepage; and it seems that this is not often 
serious provided the bile can find its way out 
readily through a drainage tract. The one case 
mentioned had pronounced seepage, probably 
from a needle hole in the common bile duct 
placed with the intention of exploration, but 
which was not carried out on account of poor 
condition of the patient. She had a profuse 
flow of bile through the drainage tract and died 
of subhepatie abscess. 

Seepage of bile after cholecystectomy by the 
usual dissection method depends more upon the 
way the dissection is done than on any other 
factor. If the gall-bladder is removed from 
below upward, the cystic duct and cystic ar- 
tery tied, and then the gall-bladder stripped off 
the liver with the fingers, a raw oozing surface 
will be left on the liver which will drain bile 
in considerable amounts whether or not there 
were aberrant cystic ducts running from liver 
to gall-bladder. It is probable that the number 
of these ducts is overestimated ; and that in the 
great majority of cases the reason why there 
is seepage after cholecystectomy is that an im- 
patient surgeon snatches the gall-bladder rough- 
ly off the liver. Explanation of bile seepage by 
the ‘‘ blowing off’’ of the ligature from the cystic 
duct is overemphasized. There is no high ex- 
plosive present to increase pressure in the bil- 


iary system. In the absence of mechanical 
blockage, the common-duct sphincter can hardly 
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support more than three or four hundred milli- 
meters of water. To be sure the ligature on the 
cystic duct probably does come off at times, 
but this is because the duct is friable or too much 
other tissue, including perhaps the cystic artery 
and considerable fat, is included in the liga- 
ture. This tissue rapidly liquefies and the liga- 
ture loosens. If the cystic duct is dissected 
cleanly, and tied not too tightly, with an ade- 
quate stump, there will almost never be leakage 
of bile from the stump. This has been demon- 
strated in our laboratory many times on dogs. 

If the gall-bladder is removed from above 
downward, dissecting carefully, tying off all 
large strands of tissue which carry blood ves- 
sels (and possibly aberrant bile duets), taking 
care to keep close to the gall-bladder and to 
leave a normal layer of areolar tissue over the 
liver; and then if the cystic duct is carefully 
dissected and tied according to the above 
method, there will almost never be seepage, 
whether or not the gall-bladder fossa and cystic 
duct stump are ‘“‘peritonized’’. These cases 
when drained with soft Penrose drains, no 
gauze exposed, will discharge a little sero- 
sanguineous material for a day or two, and then 
heal quickly with extremely little discomfort 
to the patient. 

With regard to electrosurgical cholecystec- 
tomy Thorek emphasizes the importance of cov- 
ering the fossa of the gall-bladder with perito- 
neum, preferably after stitching it up, from a 
graft of the falciform ligament, either with a 
pedicle or free. He also emphasizes the im- 
portance of a peritoneal covering over the 
stump of the cystic duct. It would seem very 
difficult to make such a graft waterproof with 
a few stitches; and it is my opinion that if bile 
seeps from the liver bed, or the coagulum lique- 
fies, or the ligature on the cystic duct loosens, 
the peritoneal graft will not be effective in pre- 
venting leakage, because there is almost always 
some tissue liquefaction and loosening of a cat- 
gut suture in a day or two after it is placed 
in the tissues. In ordinary cholecystectomy the 
important thing in preventing leakage is that 
the liver and the bile ducts must not be wound- 
ed; and the cystic duct must be dissected free 
and securely tied. Even though there is some 
liquefaction about the tie on the duct, the swell- 
ing from the inflammatory reaction in this firm 
tissue will maintain closure of the lumen. Such 
is not the case with a line of sutures. 

Thorek speaks of ‘‘a sequestrated coagulated 
mass’’ after electrosurgical cholecystectomy. 
In two dogs I removed sections of liver and 
stopped the hemorrhage by deep coagulation of 
the tissue by inserting the needle at intervals 
(cireumvallation). One was sacrificed after two 
days and one after two years. In the former 
the ecoagulum was encapsulated by omental ad- 
hesions ; in the other it had been absorbed. How- 


ever, one dog in which electrosurgical coagula- 
tion of the gall-bladder was done according to 
Thorek’s method was discovered one month la- 
ter to have a large, cold, subhepatic abscess. 
In most of the patients upon whom electrosur- 
gical cholecystectomy was performed, even by 
the coagulation method of Thorek, drainage of 
mucopurulent material persisted for a week or 
more. It seems preferable that this matter 
should come out of a drainage tract rather than 
be absorbed in the peritoneal cavity, or result 
in a collection of fluid. 

Thorek, in his condemnation of drainage in 
surgery of the biliary system, makes no distine- 
tion as to type of drain. Drains in which gauze 
comes in contact with the tissues may produce 
all the dire results outlined by him, including 
erosion of vessels, predisposition to infection, ete. 
There is cnly one excuse for a gauze drain or 
gauze packing after cholecystectomy and that 
is a ease of hemorrhage uncontrollable by an- 
other method. Even so, we recognize it as an 
evil. On the other hand, soft drains of gauze 
covered by rubber dam are not so easily ac- 
cused of these sins. Of course there is a cer- 
tain amount of fibrinous deposit and inflamma- 
tory reaction, with resulting slight increase of 
adhesions and the accompanying discomfort to 
the patient, but these are to be preferred to 
the danger of a collection of blood, bile, or in- 
fective material in the peritoneal cavity. The 
soft rubber tube-drain is for drainage of a tube, 
either the common bile duct or the stump of the 
cystic duct. Where the cystic duct eannot be 
adequately closed, the attachment of a rubber 
tube at or near its stump will give more effec- 
tive drainage than the flaccid rubber drain, and 
the extra irritation of the firmer tube is prefer- 
able to the increased soiling from less effec- 
tive direction of the outflow around soft rub- 
ber. I have, however, used rubber dam (Pen- 
rose) drains placed near an open eystice duct 
with excellent results. Thorek says ‘‘many pa- 
tients succumb because of drainage’’. On the 
other hand, since drainage is still employed by 
the majority of surgeons, we might say that 
probably many more would have succumbed if 
drainage had not been done. If the gall-bladder 
can be dissected cleanly without wounding the 
liver, and a normal eystic duct freed and se- 
curely tied; or if by the electrosurgical method, 
the fossa of the gall-bladder is well coagulated, 
and the duct also securely tied, drainage is prob- 
ably not essential. But if there is any expecta- 
tion of oozing of bile from the liver, or leak- 
age from the cystic duct, or bleeding anywhere, 
drainage should be employed. Drainage should 
always be employed in cases of markedly acute 
or gangrenous cholecystitis or empyema, no mat- 
ter what surgical method of handling the con- 
dition is used. 

In electrosurgical obliteration of the gall- 
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bladder, Thorek depends upon the collapse and 
coagulation of the vessel walls to prevent post- 
operative hemorrhage. It is doubtful that with 
the cystic artery and its larger branches this 
would always be sufficient. I prefer to clamp 
the larger vessels as they are cut across when 
the redundant portions of the gall-bladder are 
removed with the electric knife, and then tie 
them off with catgut. In the subsequent coagula- 
tion of the attached portion of the gall-bladder 
these tied vessels are avoided. In other words 
more dependence is placed upon the tie than 
upon coagulation of the vessel walls. 

The coagulum is likely to loosen sooner than 
the tie. 

Thorek implies that shock is reduced by cut- 
ting and coagulating the tissue, thus not leav- 
ing exposed nerve ends as would be done by 
ordinary dissection. However, in operations 
upon the biliary system, shock is also produced 
by other means such as prolonged or rough han- 
dling of peritoneum and viscera, exposure and 
chilling, or by hemorrhage. When the gall-blad- 
der is cleanly dissected through a small incision, 
care being taken to pack away viscera and 
stop all hemorrhage, the patients suffer ex- 
tremely little shock, and make surprisingly 
easy and rapid recoveries. 


SUMMARY 


The clinical results on sixteen cases of elec- 
trosurgical cholecystectomy by a special method 
previously worked out on animals‘ are present- 
ed. Essentially the method is as follows: The 
gall-bladder is split to the cystic duct which is 
tied; the redundant portions of the gall-bladder 
are removed by the electrosurgical ‘‘cutting eur- 
rent’’; the part of the gall-bladder remaining 
attached to the liver is thoroughly coagulated. 

The gall-bladder best adapted to this method 
is one markedy inflamed or sclerotic. The method 
is not so safe or so effective in the non-thick- 


ened gall-bladder; and the patients should be 
carefully selected with this point in mind. 
The preferable current is the biterminal co- 
agulating; contact should be made by the ac- 
tive electrode and the tissue treated to con- 
siderable depth*. The tissue-dissolving, or ‘‘eut- 
ting current’’, and the uniterminal or ‘‘desiccat- 
ing current’’ are not recommended for the 
treatment of the section of gall-bladder left 
attached to the liver. 
There were three deaths in the sixteen cases; 
none of them could be definitely related to the 
use of electrosurgery. The other patients made 
uneventful recoveries, for the most part with 
few complications; and the final results in all 
have been satisfactory, some of them having 
been followed for two and three years. 
The question of drainage is discussed in the 
body of the paper: Where there has been eon- 
siderable coagulated tissue left in place; where 
there has been pronounced inflammatory reac- 
tion; and where it has not been possible to tie 
the cystic duct securely, it has seemed advisa- 
ble to drain. The type of drain has been the 
soft-rubber tube inserted or attached to the 
stump of the cystic duct; or the rubber-dam 
cigarette drain (Penrose), with no exposure 
of gauze. 

When the above principles are adhered to 
in carefully selected cases, those with markedly 
inflamed or sclerotic gall-bladders, the method 


is recommended. 
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IRONIZED YEAST—KRUSCHEN SALTS—RADOX 
BATH SALTS 


Among representations prohibited by the Federal 
Trade Commissioner’s recent order to cease and de- 
sist were Ironized Yeast, Kruschen Salts and Radox 
Bath Salts. It has been alleged that Ironized Yeast 
will cure or relieve indigestion, constipation, nerv- 
ousness, or skin eruptions, except when such con- 
ditions result from a deficiency of vitamin B or iron 
or both, and that it will free users thereof of such 
diseases overnight. Other assertions banned were 
that Ironized Yeast is more effective than yeast and 
iron used separately and that persons deficient in 
shape or form will be transformed into well devel- 
oped persons by its use, unless such representations 
are limited to improvement in health resulting from 
increased appetite and gain in weight where such 
persons have been deficient in vitamin B or iron or 
both. 

WILL NOT REDUCE FAT 


The “Kruschen Salts” case was decided by the 
United States Circuit Court of Appeals, Second Cir- 


cuit, New York City. It arose on petition for re- 
view filed by F. Griffiths Hughes, Inc., of Rochester, 
N. Y. The court affirmed the Commission’s cease 
and desist order against Hughes, Inc., and in its 
opinion discussed the findings and evidence at 
length, reaching the conclusion that the findings 
were supported by the evidence. 


The order to cease and desist prohibited repre- 
sentations that “Kruschen Salts” constitutes a cure 
or remedy of obesity or that it will of itself reduce 
excess fat. Representations were also prohibited to 
the effect that “Radox Bath Salts” has therapeutic 
value when used in the bath, that it releases great 
quantities of oxygen when so used; that its use at 
home combines the properties of world famous spas 
or produces the effects of treatment at such places; 
that it stimulates or energizes the body, or that it 
is imported from England. 

Several reports on Kruschen Salts were issued by 
the Boston Bureau to local radio stations and 
newspapers, as far back as 1930.—The Boston Better 
Business Bureau, Inc. 
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CASE RECORDS enlarged, slightly tender liver and marked ten- 

of the derness around the umbilicus. Upon pelvic ex- 

amination three nodules, each about 1.5 centi- 

msaaameage “mania meters in diameter, could be felt high up in the 


ANTE MORTEM AND POST MORTEM RECORDS AS USED 
IN WEEKLY CLINICAL-PATHOLOGIC EXERCISES 


FounpED By RicHarp C. Casot, M.D. 


Tracy B. Mauuory, M.D., Editor 


CASE 21401 
PRESENTATION OF CASE 


A sixty-three year old American housewife 
entered complaining of abdominal pain and con- 
stipation. 

For the past thirty-five years the patient com- 
plained of frequent severe aching pain in the 
pit of the stomach coming on regularly about 
5 a.m. and relieved by lying on the left side. 
It never occurred at any other time and she had 
never tried soda or food for relief. Seven years 
before admission, after a fall in which she struck 
her back, she began to notice a dull aching pain 
in the left side of the back at the level of the 
waist which was brought on and made worse by 
long-continued standing and was relieved by 
sitting down. During the past four months it 
had been more severe even while lying down. 
It was more or less completely relieved by as- 
pirin. Four months before admission she grad- 
ually became constipated, a condition which she 
had never had previously. This became more 
severe during the past month and on one occa- 
sion she went without a bowel movement for 
four days. There were no bloody, tarry or clay- 
colored stools. Five weeks before admission she 
began to complain of soreness over her entire 
abdomen around the right costal margin. At 
about the same time her appetite began to fail 
rapidly and since then she had nausea two or 
three times a day but no vomiting. She re- 
mained in bed almost constantly during the 
past month, during which time she lost ten 
pounds in weight. She had lost twenty-two 
pounds during the past seven months. 

Her family and marital histories are non-con- 
tributory. There was no history of carcinoma 
or tuberculosis. 

She had an attack of acute tonsillitis and 
grippe five years before admission and pneu- 
monia one year before admission. At that time 
she was hospitalized for three weeks. 

Physical examination showed a groaning 
woman constantly moving her lips and swal- 
lowing frequently. Her upper teeth were 
false. The tonsils were large and eryptic. The 
chest was slightly barrel shaped and showed 
bronchovesicular breathing. The heart was not 
remarkable. Abdominal examination showed an 


vaults. 

The temperature was 98°, the pulse 80. The 
respirations were 20. 

Examination of the urine was negative ex- 
cept for an occasional epithelial and white blood 
cell. The blood showed a red cell count of 
4,180,000, with a hemoglobin of 60 per cent. The 
white cell count was 14,000, 71 per cent poly- 
morphonuclears. The stools were hard and 
showed negative guaiac tests. A Hinton test 
was negative. A liver function test showed 0 
to 5 per cent retention. The icteric index was 
7, the nonprotein nitrogen of the blood 29 milli- 
grams. <A gastric analysis showed free hydro- 
chloric acid. A guaiae test was negative. 

X-rays of the chest were negative. A barium 
enema passed through the ileocecal valve. There 
was a considerable amount of air and fluid pres- 
ent. Several redundancies in the region of the 
sigmoid were noted. There was a questionable 
defect present in the region of the sigmoid. The 
cecum was never well outlined. No conclusions 
could be drawn because of the large amount of 
air present. A reéxamination three days later 
showed that the entire large bowel as far as 
the rectum was still full of barium which had 
been introduced three days before. Another ex- 
amination two days later showed that some of 
the barium introduced five days before was still 
present in the colon. No obstruction could be 
shown. 

Operation was considered inadvisable and she 
was discharged nine days after admission. She 
did poorly while at home, gradually went down- 
hill and died twelve days after discharge, ap- 
proximately eight months after the onset of her 
illness. 


DIFFERENTIAL DIAGNOSIS 


Dr. Wit11AM B. Breep: This is a very unu- 
sual story and one gets the impression of some 
mechanical element here. She may have a 
diaphragmatic hernia. That is the first thing 
that comes to mind because of the nature of 
the pain, occurring as it does only at five o’clock 
in the morning and relieved by change in posi- 
tion; also because of the duration of thirty-five 
years. The backache of seven years’ duration 
ean best be explained on the basis of hyper- 
trophic changes in the spine following a blow. 


It seems to me that there are three other dis- 
tinct phases to the present illness: (1) the 
mechanical story of upper abdominal pain oc- 
curring at five o’clock in the morning, and re- 
lieved by change in position, (2) the blow on 
the left side of her back which seems to be un-: 
related to the first symptom, and (3) the ab- 
dominal pain associated with constipation. Of 
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course, there is no reason why a person with 
diaphragmatic hernia should not develop can- 
cer of the intestine. 


Except for the abdomen the physical exam- 
ination does not contribute anything. The ton- 
sils are large and eryptic. She might normally 
have an emphysematous chest at sixty. The 
heart was not remarkable. There is no question 
of a mass in the abdomen other than the liver. 
She is not vomiting so she presumably does not 
have upper intestinal obstruction. She has 
no fever, the pulse is good and the respiration 
is good. The physical examination does not 
help me very much. 


She apparently was not given barium by 
mouth because of the question of obstruction, 
and so We cannot go farther into the question 
of diaphragmatic hernia which should interest 
us a good deal. It comes down really to the 
question of what this later process is. Presuma- 
bly she has some low colonic obstruction some- 
where in the region of the sigmoid although 
they say definitely no obstruction could be 
made out. There is a partial obstruction be- 
cause of retention of barium and because at one 
examination they found some defect. She may 
have an annular carcinoma of the sigmoid, a 
scirrhous process which may not produce fecal 
blood but which gradually has been constricting 
the large intestine. They did not think they 
had to operate on her. The prognosis was evi- 
dently considered hopeless, so they sent her 
home. Apparently someone attended her while 
she was at home and succeeded in getting a post- 
mortem examination. 


We have to make a diagnosis on this case 
purely on the history. I am willing to say she 
had diaphragmatic hernia as a chance, I think 
the blow that she had was just incidental and 
that the pain was explainable on the basis of 
hypertrophic changes in her spine. Then, what 
eaused her death? Presumably a new growth in 
the lower colon with metastases to the liver. I do 
not know what she had in the chest. She may 


have had fluid. Three masses were felt in the 


vaults. They may be metastatic nodules in the 
pelvic peritoneum or the broad ligaments. 


Perhaps the tumor may have been primary 
in the ovary with metastases to the colon and 
to the liver. 

Dr. BENJAMIN CASTLEMAN: Ordinarily, Dr. 
Breed, if a tumor is primary in the ovary you 
should be able to feel an abdominal mass. 

Dr. Breep: Yes; that is true at this stage. 
Of course, there is tenderness around the um- 
bilicus. That does not mean anything to me 
at all. Does it mean anything to anyone? 

A Puysician: Could it mean pancreatic in- 
volvement ? 

Dr. Breen: . Yes, it could. 

I think that she has malignant disease in the 
lower abdomen, but where it is primary I be- 
lieve would be somewhat of a guess. We have 


nothing that will locate it either in the pelvic 
organs or in the sigmoid. 

A Puysicran: Do you think she has metas- 
tatic involvement in the liver? 

Dr. BREED: Yes. 

A Puysician: Could that fall have precipi- 
tated a metastatic process in the spine? 

Dr. Breep: If you have so much metastases 
to the spine that a fall would cause symptoms I 
should think she would have had pain before, 
because you often get pain in metastatic carci- 
noma of the spine before you find anything by 
x-ray at all. Aspirin does relieve pain from 
malignancy surprisingly well. In this case, 
however, it was used over a period of seven 
months and that would make it seem benign. 

A Puysician: Do you think that malig- 
nancy around the duodenum or pancreas would 
cause that pain in the back? 

Dr. BreEep: Yes, but we have the story that 
it followed a blow. A person of sixty-five who 
has a sharp blow in the back may very ofter 
have continued pain because of hypertrophic 
changes. I would rather take that than go afield, 
that is what I think is afield, and try to ex- 
plain it by metastatic disease. 

A Puysictan: Do you think that the nodules 
_ in any way to abdominal Hodgkin’s dis- 
ease 

Dr. Breep: I should not think so since they 
were felt on pelvic examination in the vaults 
and broad ligaments and there were no masses 
anywhere else. 


CLINIcAL DIAGNosiIs 


Carcinoma of the colon with generalized 
metastases. 


Dr. B. Breep’s DIAGNOSES 


Carcinoma of the sigmoid with metastases to 
the liver and pelvis. _ 
Diaphragmatic hernia? 


ANATOMIC DIAGNOSES 


Adenocarcinoma of the tail of the pancreas 
with metastases to the peritoneum, pelvis, 
uterus, liver, diaphragm, mesenteric and 
retroperitoneal glands, lung and pleura. 

Endocarditis, acute bacterial, mitral and 


aortic. 

Endocarditis, chronic rheumatic, aortic and 
mitral. 

Thrombophlebitis of the left common iliac 
vein. 


Pulmonary thrombosis. 

Pulmonary infarction. 

Pulmonary atelectasis. 

Arteriosclerosis: Marked aortic and coronary, 
slight renal. 


PatHoLoaic Discussion 


Dr. CastLEMAN: We found the abdominal 
cavity completely filled with tamor. All the 
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glands along the aorta, mesentery and omen- 
tum were replaced with tumor. This was espe- 
cially marked around the sigmoid and rectum, 
a fact that may explain her recent constipa- 
tion. The pelvis was completely filled with tu- 
mor but we found no evidence of any intrinsic 
disease of the colon or pelvic organs. The site 
of the primary tumor was the tail of the pan- 
ereas, which apparently accounts for her left 
back pain. The tumor measured about five cen- 
timeters in diameter and was hard and fibrous. 
The medial margin of the tumor was poorly de- 
fined as it merged with the body of the pan- 
ereas. Histologic examination showed a well- 
differentiated scirrhous adenocarcinoma. The 
liver was filled with metastases and weighed 
2,000 grams. There were also metastases to the 
lungs and gall bladder, the latter possibly re- 
sponsible for her right upper quadrant pain. 
The lungs showed pulmonary thromboses with 
infaretion which probably were embolic from 
a well-marked thrombophlebitis of the left com- 
mon iliae vein. In one of the infarcts there 
was a small focus of metastatic carcinoma. She 
had a terminal acute bacterial endocarditis in 
addition to an old chronic rheumatic endocarditis 
without stenosis of the mitral and aortic valves. 
The heart itself was not enlarged. 


Dr. Breep: Was there any diaphragmatic 
hernia ? 

Dr. CastLEMAN: None were noted but one 
may have been present and, if so, it was prob- 
ably a small one. There was no evidence of 
peptic ulcer. 


Dr. Breep: I do not see how you can ex- 
plain her symptoms of thirty-five years’ dura- 
tion except on the basis of a small mechanical 
defect. 


A Puysician: Would gall stones ever pro- 
duce anything like that? 

Dr. Breep: I do not think so. It is a me- 
chanical story. 

A Puysictan: How often do you see ¢arci- 
noma originate in the tail of the pancreas? 

Dr. CASTLEMAN: It is very rare. We recent- 
ly had a patient with a similar story in which 
a clinical diagnosis of carcinoma of the colon 
with liver metastases was also made. In this 
case the tumor was in the body of the pancreas. 
Tumors of the body as well as the tail of the 
pancreas almost always have left upper back 
pain. 

Dr. Breep: Yes, the pain in the left back 
here turns out to be a very important symptom. 

A Puysician: How much involvement of 
the pancreas do you have to have before you 
get sugar in the urine? 

Dr. Breep: Considerable. 


A Puysictan: Apparently the pain about 
the umbilicus indicated pancreatic involvement? | 
Dr. Breep: Either that or liver. 


A Pnysician: She probably did have ar- 
thritis of the spine. 

Dr. CastLEMAN: Although an x-ray film of 
the spine was not taken, one of the knees showed 
hypertrophic changes. 


CASE 21402 
PRESENTATION OF CASE 


A seventy-seven year old unemployed Amer- 
ican entered complaining of vomiting. 

Twelve years before entry the patient began 
having attacks of abdominal cramps with in- 
digestion, flatulence and occasional vomiting. 
Four years before entry he vomited after meals 
about twice a week. He also had slight epigas- 
tric pain after meals relieved by soda. The pain 
occasionally came on at night and was severe 
enough to wake him. The vomitus was some- 
times blood streaked. He also had cough with 
the produetion of a cupful of yellowish sputum 
a day, often streaked with blood. The cough 
and vomiting continued. One year before entry 
he began having oceasional attacks of diarrhea 
characterized by five or six movements a day. 
These attacks occurred about once a month 
and lasted about two days. No blood, pus or 
mucus had been noticed in his stools. Three 
months before entry he began having dizzy 
spells in the morning and also some difficulty 
in swallowing. The epigastric pain had become 
worse and he frequently vomited small amounts 
about ten minutes after each meal. Two weeks 
before admission the vomiting became more 
frequent and for the past two days he had al- 
most continuous’ vomiting. Questionable tarry 
stools had been noticed during the past few 
weeks. 

His family and marital histories are non- 
contributory. 

During the past two years he had had rather 
marked shortness of breath on exertion and some 
ankle edema. He had had nocturia two or three 
times for the past four years. 

Physical examination showed an elderly, thin, 
cyanotic man in no acute distress. The skin 
was pale. ‘The pupils were slightly irregular 
and fixed to light. His chest was pigeon-shaped 
in type, with an increased anterior posterior 
diameter. The spine was stiff. The right lung 
posteriorly was dull and showed numerous me- 
dium moist rales. The heart was not enlarged 
to percussion. There was a rough systolic mur- 
mur at the apex. The blood pressure was 
140/90. The liver was felt two to three finger- 
breadths below the costal margin. The pros- 
tate was slightly enlarged and firm. 

The temperature was 101.8°, the pulse 135. 
The respirations were 30. 

Examination of the urine showed a slight 
trace of albumin and an occasional hyaline and 
granular cast. The blood showed a red cell 
count of 3,460,000, with a hemoglobin of 60 per 
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cent. The white cell count was 12,000, 86 per 
cent polymorphonuclears. The sputum was 
very tenacious and bloody and no tubercle 
bacilli could be found. The stools were nega- 
tive. A Hinton test was negative. The non- 
protein nitrogen of the blood was 56 milli- 
grams. A phenolsulphonephthalein test gave 20 
per cent excretion in one hour. A tuberculin 
test 1:1000 was negative. 

X-ray examination of the chest showed a 
soft, irregular mottled dullness extending from 
the right hilus region to involve the greater por- 
tion of the right lung field. The dullness was 
ill defined and hazy. The diaphragm on that 
side was flat and irregular in outline. The costo- 
phrenic angles were obliterated by a band of 
dullness which rose along the axillary line. The 
entire left lung field was clear. The heart was 
not remarkable. A_ gastrointestinal series 
showed slight irregularity on the lesser curva- 
ture, one inch in length just below the esopha- 
gus, and also an irregularity in the last inch of 
the stomach. This incomplete examination 
showed 100 per cent residue in the stomach. 

The temperature remained around 101°. On 
the fourth day digitalis was begun. His con- 
dition remained about the same except for a 
chill on the fifth day. During the third week, 
however, he developed attacks of severe cyanosis 
associated with dyspnea and a weak rapid pulse. 
Several times he appeared dead but was re- 
vived with caffein. He died approximately three 
weeks after admission. 


DIFFERENTIAL DIAGNOSIS 


Dr. Outver Cope: In order to arrive at a 
diagnosis in this case it is necessary to link 
colonic symptoms, demonstrable gastric disease 
and unusual extensive unilateral disease in the 
chest. It would definitely be easier to make 
two diagnoses but I shall try to account for 
them all in one. ; 

The history suggests a long-standing gastric 
lesion. The duration of twelve years suggests 
an ulcer as a background although syphilis 
must be considered. It would be rare for a 
primary malignancy to have lasted so long. 
The episode of diarrhea one year before entry 
suggests to my mind a possible perforation into 
or involvement of the colon. The difficulty in 
swallowing might be due either to involvement 
in the cardia or compression of the esophagus 
by a mediastinal mass such as metastatic car- 
cinomatous lymph nodes. The dizzy spells I 
think we can dismiss as part of the cachexia. 
The recent frequency of vomiting very shortly 
after the meal suggests again involvement of 
the esophagus or of the cardia. The tarry stools 
are of no help since malignancy, ulcer, syplh- 
ilis or other infection can cause them. ‘The 
shortness of breath and ankle edema are also 
explicable on the basis of the cachexia and the 
anemia. In the presence of an enlarged pros- 


tate, nocturia is of no importance in the differ- 
ential diagnosis. 

On physical examination the cyanosis is the 
first thing of interest, since this points to the 
pulmonary complication. The irregular and 
fixed pupils must be taken seriously, even in the 
presence of the negative Hinton test, and lend 
definite weight to the diagnosis of syphilis of 
the stomach. I shall refer to this later in rela- 
tion to the chest findings. The record states 
that the liver was felt well below the costal 
margin but it does not say whether the liver 
was irregular or tender. The enlarged liver may 
therefore be either chronic passive congestion 
or possibly metastatic malignancy. Gumma of 
the liver is also possible. 

The laboratory data are not helpful except 
for the negative Hinton and the absence of tu- 
bercle bacilli in the sputum. The sputum is 
stated to have been tenacious and bloody, but 
it does not state whether other cells or spores 
were present. If actinomycosis were present 
in the lung, the spores probably would have ap- 
peared in the sputum. The elevated nonprotein 
nitrogen could be. accounted for by either the 
high intestinal obstruction, which was obvious- 
ly present, or by diminished renal function from . 
an enlarged prostate. It is of no significance 
in the diagnosis of the primary disease. 


The x-ray findings are of course most impor- 
tant. The physical examination has already 
told us of disease in the right lung. That the 
disease by x-ray is limited entirely to the right 
side is of importance since, were the areas in 
the right lung due to blood borne metastatic 
malignant disease, they should also have ap- 
peared on the left side. This is not so true, 
however, of metastases from the abdomen to 
the chest by the lymph channels. The x-ray 
is also of aid in that it shows no shift of the 
mediastinum. Had there been compression of 
a major bronchus by either a primary tumor or 
by a tumor metastatic to the glands in the 
mediastinum there should have been either com- 
plete bronchial occlusion with atelectasis or par- 
tial occlusion with probable abscess formation. 
The x-ray suggests neither atelectasis nor an ab- 
scess localized to the area of any one bronchus. 
The findings in the lung are not consistent with 
the usual type of bronchopneumonia since again 
the left side is not affected. It is not a ter- 
minal lobar pneumonia. The diffuse areas of 
mottled dullness with a fixed low diaphragm 
suggest to me a chronic infection. It could also 
be produced by syphilis, actinomycosis, lymph 
borne malignancy or lymphoma. The gastro- 
intestinal x-rays bear out the probable diagno- 
sis made from the history of involvement high 
in the stomach. Involvement of the stomach 
in two places and also possibly of the colon 
suggests lymphoma. From the history the most 
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probable diagnosis would be a gastric ulcer 
which later became malignant with mediastinal 
and pulmonary metastases. The x-ray findings 
make this less likely as there is too little in the 
stomach and disease on only one side in the 
chest. Lymphoma is a possible diagnosis but 
the chest plate suggests infection more than 
malignancy. The negative Hinton rules out one 
of the best diagnoses to explain both the gas- 
trie and pulmonary findings. In spite of the 
fixed pupils I am forced to abandon the diag- 
nosis of syphilis. Tuberculosis could also ac- 
count for the whole picture but the absence of 
bacilli in the sputum absolutely rules this out 
in view of the active disease in the chest. I am 
left with those infections which may present a 
picture similar to widespread tumor formation, 
the most likely of these is actinomycosis. It is 
possible but not probable that actinomycosis 
would have lasted as long as twelve years with- 
out a sinus in the chest. 


DIAGNOSES 


Carcinoma of the lung, probably metastatic. 
Arteriosclerosis. 
Arteriosclerotic heart disease. 


Dr. Copr’s DIAGNOSES 


In order of preference: 
Actinomycosis. 
Lymphoma. 
Gastric malignancy with pulmonary metas- 
tases. 


ANATOMIC DIAGNOSES 


Duodenal ulcer, obstructing. 

Arteriosclerosis: marked coronary, 
renal and cerebral. 

Myocardial infarct, left ventricle. 

Pulmonary abscess, right. 

Throw »«.< with oeclusion of a branch of the 
artery, right. 

Straadling non-oecluding thrombus of the sec- 
ondary bifurcation of the pulmonary ar- 
tery, left. 

Pulmonary infarct, right. 

Mural thrombi of the aorta. 

Organized thrombus of the superior mesen- 
terie artery. 

Small infarcts of basal ganglia. 

Focal necrosis of the adrenal. 

Hydrothorax, right. 

Peripheral edema. 

Pleuritis, chronic fibrous, bilateral. 

Diverticula of the large intestine. 

Perisplenitis, old. 


aortic, 


PATHOLOGIC DISCUSSION 


Dr. Tracy B. Matuory: Dr. Cope’s effort 
to fit all the complicated sections of the puzzle 
together on the basis of a single diagnosis is 


always the most interesting way to treat a dif- 
ferential diagnosis. In the majority of cases 
in which it can be done, moreover, it probably 
leads to success. This method, however, is apt 
to be more fruitful in the case of young or mid- 
dle-aged people than in the case of men who 
have reached the senile period. In many of 
these individuals the various parts of the mech- 
anism often seem to break down simultaneously, 
much like the famous one-horse shay. A single 
case often presents in itself a veritable museum 
of different pathologie conditions, each of which 
in itself might well have been adequate to cause 
death. The present patient was an example of 
such a situation and I believe a correct diagnosis 
of any large proportion of his various ailments 
was quite impdssible. 

The single most important lesion and the 
one which undoubtedly accounted for his gas- 
tric symptoms and vomiting was a deep pene- 
trating ulcer on the posterior wall of the duo- 
denum which had constricted the lumen to a 
diameter of barely a centimeter and deeply in- 
vaded the head of the pancreas. We were not 
able to find in the stomach itself any second le- 
sion and the esophagus was likewise negative. 


The second important finding for which al- 
most no leads except edema and dyspnea were 
provided in the record was an extreme grade 
of coronary sclerosis with complete old calcified 
obliteration of the descending branch of the left 
coronary artery and a large area of infarction 
in the anterior wall of the left ventricle. This 
showed both old fibrous scarring and fresh nec- 
rosis of muscle fibers, indicating that the lesion 
had not been produced all at one time. A 
rather large, fairly adherent thrombus overlay 
the infarct on the ventricular surface. The lungs 
showed a rather complicated combination of in- 
farction, abscess and pneumonic consolidation. 
One large abscess, 4 centimeters in diameter, 
was found near the hilum of the right lung, 
Several partially adherent pulmonary emboli 
were present in the arteries of both right and 
left lungs. The most probable explanation would 
seem to be multiple septic emboli with second- 
ary abscess formation. <A totally unexpected 
finding was another organized embolus partial- 
ly occluding the mouth of the superior mesen- 
teric artery. This may have had something 
to do with one of the episodes of diarrhea in the 
earlier part of the history. The liver, far from 
being large, was markedly atrophic and weighed 
only 850 grams. It was not cirrhotic, however, 
and the sizes of all the other organs confirmed 
the impression of senile atrophy. Other find- 
ings which probably have nothing to do with the 
symptomatology were severe atheroma of the 
aorta with multiple ulcers and adherent thrombi, 
scattered small areas of infarction of the basal 
ganglia, marked fibrous pleuritis, benign pros- 
tatic hypertrophy and multiple uninflamed di- 
verticula of the large intestine. 
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VACCINES 


Wirx the wave of infantile paralysis that has 
come rolling up from the South, there is a new 
surge of alarm, and, as a consequence, a re- 
vival of fervent hope that some means may be 
found to shield our young against its afflictions. 
Parents do not have to be persuaded or urged 
to volunteer their children for the trial of new 
biologic agents—they demand them. It was this 
parents’ plea that disrupted the carefully plan- 
ned investigations on the value of convalescent 
serum. Means for a careful appraisal were easy 
to devise; impossible to carry out. Each in- 
dividual lot of convalescent serum should have 
been tested for its potency; the serum should 
have been given only to alternate cases, and in 
large amounts. With these provisions the sup- 
ply of serum would have sufficed for only a 
small proportion of the cases that eventually 
received it. Donors were all too few, the pre- 
liminary testing of the serum was expensive, 
but the main difficulty encountered was the 


inability of our special investigators to with- 
hold this promising agent from any stricken 
child. The plea for serum was too impassioned 
to be resisted. Our sentiment overruled our 
reason. The Australians, especially Jean Mac- 
namara, were more coldly scientific. They were 
more interested in ultimate rather than proxi- 
mate results, and unless we are mistaken, they, 
with reason, still have faith in the specific in- 
hibiting action of convalescent serum on the un- 
known virus of anterior poliomyelitis. 

We grant that the final results of the Ameri- 
ean trials are unimpressive, but we still feel 
that they were not fair trials, and we hold that 
the true value of convalescent serum is yet un- 
known. We cannot detach our thoughts from 
the facts that this disease, by an attack, sets 
up in nearly all cases a lifelong immunity, and 
that the serum of those recently convalescing 
has strong protective power against the virus. 
This power may not be great enough to arrest 
the progress of the infection once it is estab- 
lished, but we feel that we should not say that 
it has not this power until all the resources of 
exact experimental measures have been ex- 
hausted. 

From serum we have now turned to vaccines, 
and again the situation is repeated. Thousands 
of mothers beg for its trial and the supply of 
vaccine is limited. Before we again let our 
eagerness confuse our reason, it may be well 
to consider some of the facts of the matter. 

The manner in which the vaccine is prepared 
may or may not be of importance—whether the 
living virus in the infected monkey’s cord is ren- 
dered innocuous by formaldehyde or by a soap. 
Experience only can tell which method, or some 
other yet untried, is the most efficacious. But 
lest we decide too hastily from the results of a 
few treatments (and it takes many subjects to 
make the results significant); it may be well to 
recall some of the information regarding active 
immunization that has come from the Harvard 
Infantile Paralysis Commission. If we remem- 
ber their laboratory experiences correctly, it 
would seem that the injection of subinfective 
amounts of living, virulent virus, repeated many 
times, failed to produce sufficient active immu- 
nity to protect a susceptible monkey against a 
subsequent inoculation with a fatal dose of virus. 
If the active, living virus, thus administered, 
fails to establish immunity, it would seem rea- 
sonable to expect that a killed or greatly atten- 
uated virus would be no more antigenic. There 
may, of course, be some biological law oper- 
ating here of which we are ignorant, but we 
cannot heartily share the optimism that now 
prevails over the possibilities of vaccine treat- 
ment. 

At the risk of being called even more pessi- 
mistic, we venture to call attention to a question 
of simple arithmetic. If we grant with Aycock 
and others that an appreciable proportion of 
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the population have at some time been infected 
with the virus of poliomyelitis and thereby have 
become immune, then any rational approach to 
the evaluation of a prophylactic agent would in- 
elude a preliminary test for susceptibility. For 
each test one monkey would be required. Since, 
for the production of vaccine by present meth- 
ods, one monkey furnishes at the most, sufficient 
vaecine for ten injections, then each single in- 
jection would require one-tenth monkey. If 
we are to determine if the vaccine treatment 
has established active immunity then another 
monkey is called for, and if we are to ascertain 
the period for which protection exists, then still 
more monkeys would be needed—one monkey 
for each individual test. Another factor in our 
equation is the number of Rhesus monkeys avail- 
able. Disregarding the monkeys for all sup- 
plemental immunity tests, excepting the first 
one after the vaccine injections, we could ex- 
press the problem, in its simplest terms, in an 
equation somewhat in this form: 


Let A equal the number of children born each 
year, and 

A’ the number found to be immune by the 
susceptibility test. 

Let M represent the number of monkeys re- 
quired for test and vaccine production, and 

M? the number of monkeys available each 
year, then with 

R standing for the ratio of the monkey supply 
to the demand 


M 
AM + (A— —+ (A—A’)M 
10 
=R 


M* 


It is not necessary for statisticians to supply the 
exact figures for A, M and M’, and it requires 
no profound knowledge of mathematics to arrive 
at R. Its value is significant. 


However, such baffling problems have never 
discouraged the scientist, and we favor the trial 
of any agent or procedure that will spare us 
from the afflictions that anterior poliomyelitis 
imposes on us. But we hope that our eagerness 
will be tempered with reason and that any trial 
of any preventive or curative agent will be con- 
ducted with full and rigid controls, so that we 
may be spared the disappointment that has too 
often followed some of our earlier attempts. 


CONSERVATION OF HEALTH 


‘‘CONSERVATION is the effort to insure to so- 
ciety the maximum present and future benefit 
from the use of natural resources.’’ 

If man is regarded as a part of nature and 
the mind is at least natural in its origin, we 
may without violence, transfer to man the ap- 
‘plication of some ideas which have come into 


prominence in dealing with extra-human fac- 
tors in national life. 


The physician is concerned with disease, its 
relief, its cure and often as an after-thought, 
its prevention. The negative view of health as 
being ‘‘not sick’’ has often received just criti- 
cism. The idea of health as something positive 
has been emphasized by persons interested in 
preventing disease and in public health. 


But most persons though perhaps fearing 
disease are actually well most of the time, and 
the needed point of view is less the prevention 
of disease and more the conservation of the 
health we already possess. There is here a 
shade of difference in meaning and emphasis 
which colors the whole outlook. For those who 
are sick, health is something to be achieved. For 
the well, it is a conservation of what we have. 
We eat, we work, we play, we sleep, not to pre- 
vent disease but to conserve and preserve that 
which we already have, that is to say, our weal. 


We have no word which connotes nicely just 
what we have in mind when we refer to a per- 
son who conserves health. ‘‘ Health conservation- 
ist’’ is barbaric. ‘‘Hygienist’’ we cannot rescue 
from its present plight. A ‘‘conservative’’ is 
popularly anathematized from the start. 


Yet it is a very fine and at the same time a 
very robust idea that we should conserve the 
resources of mind and body which have been 
given us by nature, and that we should by art 
insure to ourselves and society the maximum 
present and future benefit which those resources 
make possible. It represents a point of view 
we should more often seek to occupy, until it 
dominates our instinctive and habitual reac- 
tions. 


THE REAPPOINTMENT OF 
DR. HENRY M. POLLOCK 


Reapers of the Journal will be glad to know 
that Governor Curley has reappointed Dr. 
Henry M. Pollock, Superintendent of the Massa- 
chusetts Memorial Hospitals, as Associate Com- 
missioner of the Massachusetts Department of 
Mental Diseases and that the ‘appointment has 
been confirmed by the Executive Council. Dr. 
Pollock, who had had many years’ experience as 
Superintendent of a State hospital before com- 
ing to Massachusetts, has served continuously, 
and with distinction, as Associate Commissioner 
of the Department of Mental Diseases since it 
was organized in 1916 and has given freely of 
his time and service without any compensation. 
The Journal and the medical profession it repre- 
sents are appreciative of this recognition by His 
Excellency, Governor Curley, of efficient serv- 
ice in developing and maintaining the high 
— of this important Department of the 

tate. 
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THIS WEEK’S ISSUE 


Contains articles by the following named au- 
thors: 


Pratt, JosepH H. Ph.B., A.M., M.D. Johns 
Hopkins University School of Medicine 1898 
Physician-in-Chief, Boston Dispensary. -Profes- 
sor of Clinical Medicine, Tufts College Medical 
School. His subject is ‘‘The Development of 
Physical Diagnosis.’’ Page 639. Address: 270 
Commonwealth Avenue, Boston. 


Keerer, Cuester 8S. B.S., M.S., M.D. Johns 
Hopkins University School of Medicine 1922. 
Assistant Professor, Harvard University Medi- 
Associate Physician, Thorndike 
Memorial Laboratory, Boston City Hospital. 
His subject is ‘‘The Etiology of Chronic Ar- 
thritis.’? Page 644. Address: Thorndike Me- 
morial Laboratory, Boston City Hospital; Bos- 
ton. 


Perers, JoHN P. A.B., M.D. Columbia Uni- 
versity College of Physicians and Surgeons, 
New York, 1913. John Slade Ely Professor of 
Medicine, Yale University School of Medicine. 
Associate Physician, New Haven Hospital and 
New Haven Dispensary. His subject is ‘‘Some 
Factors in the Etiology of Bright’s Disease.’’ 
Page 653. Address: Yale University School of 
Medicine, Department of Internal Medicine, 
New Haven, Connecticut. 


SpracuE, Howarp B. A.B., M.D. Harvard 
University Medical School 1922. Assistant 
Physician, Massachusetts General Hospital. 
Visiting Physician, House of the Good Samari- 
tan. Assistant in Medicine, Harvard Medical 
School, Courses for Graduates. His subject is 
‘“‘The Etiology of Degenerative Vascular Dis- 
ease.’”’ Page 659. Address: 270 Common- 
wealth Avenue, Boston. 


Hunter, Francis T. A.B., A.M., M.D. Har- 
vard University Medical School 1924. Assist- 
ant Physician, Massachusetts General Hospital, 
and Associate Physician, Huntington Memorial 
*Hospital. His subject is ‘‘Drug or Protein Al- 
lergy as a Cause of Agranulocytosis and Cer- 
tain Types of Purpura.’’ Page 663. Address: 
6 Commonwealth Avenue, Boston. 


Wuitaker, Lester R. M.D. Harvard Uni- 
versity Medical School 1923. F.A.C.S. First 
Assistant Visiting Surgeon, Massachusetts Me- 
morial Hospitals, Boston. Associate Member, 
Evans Memorial for Clinical Research and Pre- 
ventive Medicine. Instructor in Surgery, Bos- 
ton University School of Medicine. His subject 
is ‘‘ Electrosurgical Cholecystectomy. II. Clin- 
ical Application.’’ Page 674. Address: 41 


Bay State Road, Boston. 
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PostPARTUM HEMORRHAGE — ETIOLOGY 
AND TREATMENT 


Much bleeding is unusual between the birth 
of the baby and the expulsion of the placenta. 
Should it occur one must consider as possible 
causes, lacerations of the genital tract or cer- 
vix and partial separation of the placenta. 

Hemorrhage occurring after the delivery of 
the placenta may be due: (1) to a flabby, atonic, 
poorly contracted uterus, (2) retention of a 
portion of the placenta, or (3) laceration of the 
cervix. 

The diagnosis is usually easily determined 
and must be made especially in all cases of se- 
vere hemorrhage so that prompt and appropri- 
ate treatment may be given to check it. 

Bleeding from a lacerated vessel in the peri- 
neum or labia is easily discovered and stopped 
by ligation or suture. 

Although it is always lacerated during labor 
the cervix is seldom the source of much bleed- 
ing or it does not cease spontaneously. If 
after the placenta has been delivered and the 
uterus is firmly contracted bleeding continues, 
unaffected by contraction or relaxation of the 
uterus, cervical lacerations must be considered 
as the possible cause. This is especially prob- 
able in cases of difficult operative delivery un- 
dertaken when the cervix was not fully dilated 
and always when the presenting part has been 
pulled through the cervix. In such a situa- 
tion the cervix must be-carefully examined un- 
der direct vision and any extensive lacerations 
closed by sutures. 

Partial separation of the placenta is a fre- 
quent cause of bleeding. So long as it re- 
mains attached over its entire area and the 
uterus is contracted, hemorrhage does not oceur. 
While partial detachment may occur spontane- 
ously it is often the result of undue haste in 
attempting to express the placenta. Gentle 
kneading of the uterus will usually stimulate 
contractions and check the bleeding. Pituitrin 
given intramuscularly is a powerful oxytoxic 
and in many hospitals it is given routinely im- 
mediately after the birth of the baby. Usually 
the technique of merely holding the uterus plus 
the effect of pituitrin, which may be repeated 


*A series of short selected articles by members of the Section 
will be published weekly. 

Comments and questions by subscribers are solicited and 
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if necessary, and waiting a reasonable period 
will be sufficient for the placenta to become sep- 
arated and easily expressed. Rarely in the 
course of many deliveries the placenta does not 
entirely separate from the uterus and because 
of hemorrhage must be removed manually. 


Frequently after the placenta has been ex- 
pressed considerable bleeding may occur be- 
cause the uterus does not contract well. It is 
flabby and atonic. Such a condition often oc- 
eurs after long-drawn-out labors or following 
difficult operative deliveries when the patient 
shows evidences of shock. Occasionally the sit- 
uation may be alarming because of the amount 
of bleeding, the failure of the uterus to con- 
tract well and the fact that the patient is al- 
ready in shock with low blood pressure and 
rapid thready pulse. The uterus should be held 
and kneaded to promote contractions. An am- 
pule of ergot should be given intramuscularly 
and pituitrin repeated either intramuscularly or 
intravenously. Salt solution given by hypo- 
dermoclysis, hypertonic glucose intravenously, 
heaters and blankets and morphine or pantopon 
hypodermically should be used as supportive 
treatment for the relief of the surgical shock. 
If the condition of the uterus does not improve 
it should be packed to check the hemorrhage. 
Rarely a hysterectomy may be necessary because 
of uncontrollable bleeding. A transfusion, of 
course, should be done if the patient has bled 
enough to make it necessary. 

Every placenta should be carefully examined 
to make certain that it is intact and that none 
of it is still within the uterus. Should the ex- 
amination show that any considerable part or 
an accessory lobe is missing, it should be re- 
moved manually lest it cause bleeding. 


A real postpartum hemorrhage is a serious 
condition demanding prompt, appropriate, and 
energetic treatment. Many will be avoided by 
careful, conservative obstetrics. To accomplish 
this, one should watch the parturient patient 
carefully. Keep her as comfortable as possi- 
ble and thus conserve her strength. See that she 
is delivered with the minimum of trauma to the 
cervix and perineum. Insist that the uterus be 
held intelligently after delivery and that no at- 
tempt be made to express the placenta until it 
has separated. 


ANNOUNCEMENT 


POSTGRADUATE EXTENSION COURSES 


1935-1936 


The districts listed below will begin their courses 
this fall; the others are scheduled for the spring 
of 1936. You may obtain programs from your district 
chairman. Please see him for further details. 

ReGInALD Frrz, M.D., Chairman 
Leroy E. Parkins, M.D., Secretary 
Executive Committee on Postgraduate Instruction. © 


BARNSTABLE 
(Meetings on Sundays at 4:00 P.M. at the 
Cape Cod Hospital, Hyannis.) 
CANCER. (Two Sessions.) 


October 13—Session 1. Cancer of Breast and Uterus; 
Sarcomas of Bone; Lymphoma and Leukemia, 
Their Early Diagnosis. 

Discussion of Life History of Cancer and Grades 
of Malignancy. 

October 20—Session 2. Cancer of Stomach; Bowel 

and Genito-Urinary Tract. 
Modern Care of Inoperable and the Incurable; 
the Development of Improved Methods of Caring 
for these Cases with Less Pain and Discomfort 
with Minimum of Drug Therapy. 


ARTHRITIS. (One Session.) 
October 27. 
(a) Medical Care of Patient in the Home. 
(b) Orthopedic Treatment in Hospital and Aids 
in Home Treatment. 


Lune Diseases. (Two Sessions.) 
November 3—Session 1. 

(a) Differential Diagnosis and Treatment of 
Lobar Pneumonia. 

(b) The Surgical Problems of Empyema. 

November 10—Session 2. 

(a) The Significance of Symptoms and Signs in 
Chronic Lung Disease; Tuberculosis, Bron- 
chiectasis, ete. 

(b) The Value of Surgery in Above Disease 
Problems. 


KIDNEY AND BLADDER DisEASES.—A (Two Sessions.) 
November 17—Session 1 (Medical). 
a Nephritis—Etiology, Diagnosis and Treat- 
ment. 
Nephrosis and its Treatment. 
November 24—Session 2 (Surgical). 
Hematuria; its Significance in Surgical Diseases 
of Kidney and Bladder. 


KIDNEY AND BLADDER DisEAsES.—B (Two Sessions.) 
December 1—Session 1 (Medical). 

Chronic Nephritis. 

Cardiorenal Disease. 

The Use of Diuretics. 
December 8—Session 2 (Surgical). 

Prostatism and Related Diseases. 

Cystitis and Pyelitis. 


LATEST DEVELOPMENTS IN ENDOCRINOLOGY 
(One Session. ) 
December 15. 
J. I. B. Var, M.D., Chairman. 


BristoL SoutH (Fall River Section). 
(Meetings on Mondays at 4:00 P.M. at the Stevens 
Clinic of the Union Hospital,’ Prospect Street, 
Fall River.) 


ArTHRitTis. (One Session.) 
October 7. 
(a) Medical Care of Patient in the Home. 
(b) Orthopedic Treatment Hospital and Aids 
in Home Treatment. 


DERMATOLOGY. (One Session.) 


October 14—Ten Common Skin Diseases—Diagnosis 
and Treatment. 
(1) Impetigo Contagiosa 
(2) Scabies 
(3) Acne Vulgaris 
(4) Psoriasis and Seborrhoeic Dermatitis 
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(5) Epidermophytosis 
(6) Herpes Simplex and Zoster 
(7) Eczema 
(8) Erythema Multiforme 
(9) Verruca Vulgaris 
(10) Dermatitis Medicamentosa and Derma- 
titis Venenata 


October 21—Neurological Aids in the Diagnosis and 
Treatment of Disease from the Medical View- 
point. Problems of History and Examination with 
Special Reference to 

(a) Neurosyphilis, 
Other Degenerative Conditions. 

(b) Diseases with Acute Onset, Such as 
Meningitis, and Cerebral Accidents. (One 
Session.) 


Pepratrics. (Two Sessions. ) 


October 28—Session 1. 
Abdominal Disease in Childhood; Medical and 
Surgical Aspects. 

November 4—Session 2. 
The Neonatal State and its Diseases; Medical 
and Surgical Aspects. 


Lune Diseases. (Two Sessions.) 
November 18—Session 1. 
(a) Differential Diagnosis and Treatment of 
Lobar Pneumonia. 
(b) The Surgical Problems of Empyema. 
November 25—Lung Collapse Therapy. (One Session.) 


Lune DISEASES 
December 2—Session 2. 

(a) Significance of Symptoms and Signs in 
Chronic Lung Disease; Tuberculosis, Bron- 
chiectasis, etc. 

(b) The Value of Surgery in Above Disease 
Problems. 


DISEASES OF THE Liver. (Two Sessions.) 
December 9—Session 1. 
Hepatitis and Painless Jaundice. Problems in 
Diagnosis and Treatment. 
December 16—Session 2. 
Surgical Problems in Diagnosis of Acute Dis- 
ease of Gall Bladder and Liver. 


EvuGene A. McCartuy, M.D., Sub-Chairman. 


Essex NortTH 


(Meetings on Fridays at 4:00 P.M. at the Hotel 
Bartlett, 95 Main Street, Haverhill.) 


ARTHRITIS. (One Session.) 
October 11. 
(a) Medical Care of Patient in the Home. 
(b) Orthopedic Treatment in Hospital and Aids 
in Home Treatment. 


Cancer. (Two Sessions.) 
October 18—Session 
Cancer of Breast and Uterus; Sarcomas of Bone; 
ee and Leukemia. Their Early Diag- 
nosis. 
‘Discussion of Life History of Cancer and 
Grades of Malignancy. 


October 25—Session 2. 
oo of Stomach; Bowel and Genito-Urinary 
ract. 
Modern Care of Inoperable and the Incurable; 
the Development of Improved Methods of Car- 
ing for these Cases with Less Pain and Dis- 
comfort with Minimum of Drug Therapy. 


OPHTHALMOLOGY AND OTOLARYNGOLOGY. (One Session.) 
November 1. 


November 8—Neurological Aids in the Diagnosis 
Multiple Sclerosis and |: 


(a) The Major Hazards in Diagnosis of Diseases 
of the Eye, Ear, Nose and Throat as Seen in 
General Practice. 

(b) Special Treatment in Acute Medical and 
Traumatic Diseases of Eye. Emergencies 
arising in the Treatment of the Ear, Nose 
and Throat. 


and Treatment of Disease from the Medical 
Viewpoint. Problems of History and Examina- 
tion with Special Reference to 
(a) Neurosyphilis, Multiple Sclerosis and 
Other Degenerative Conditions. 
(b) Diseases with Acute Onset, Such as Men- 
ingitis and Cerebral Accidents. (One Ses- 
sion.) 


KIDNEY AND BLApDDER DISEASES.—A (Two Sessions.) 
November 15—Session 1 (Medical). 
Acute Nephritis—Etiology, Diagnosis and Treat- 
ment. 
Nephrosis and its Treatment. 
November 22—Session 2 (Surgical). 
Hematuria; its Significance in Surgical Diseases 
of Kidney and Bladder. 


November 29—Accident Work in Cases Covered by 
Insurance. Practical and Professional Con- 
siderations. (One Session.) 


Pepratrics. (Two Sessions.) 


December 6—Session 1. 
Abdominal Disease in Childhood; Medical and 
Surgical Aspects. 

December 13—Session 2. 

The Neonatal State and its Diseases; Medical 
and Surgical Aspects. 


Francis W. AntTHONY, M.D., Chairman. 


Essex SoutH 


(Meetings on Tuesdays at 4:00 P.M. in the Nurses’ 
Home of the Salem Hospital, Salem.) 


ArTHritis. (One Session.) 
October 15. 
(a) Medical Care of Patient in the Home. 
(b) Orthopedic Treatment in Hospital and 
Aids in Home Treatment. 


CANCER. (Two Sessions.) 
October 22—Session 1. 
Cancer of Breast and Uterus; Sarcomas of Bone; 


—— and Leukemia. Their Early Diag- 
nosis. 


Discussion of Life History of Cancer and 
Grades of Malignancy. 


October 29—Session 2. 


Cancer of Stomach; Bowel and Genito-Urinary 
Tract. 


Modern Care of Inoperable and the Incurable; 
the Development of Improved Methods of Caring 
for these Cases with Less Pain and Discomfort 
with Minimum of Drug Therapy. 


IMMUNOLOGY. (One Session.) 
November 5—Latest Developments in Immunization. 


Smallpox Diphtheria 
Typhoid Whooping Cough 
Measles 


Infantile Paralysis 


Scarlet Fever 
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DISEASES OF THE LivER. (Two Sessions.) (b) The Value of Surgery in Above Disease 


November 12—Session 1. 
Hepatitis and Painless Jaundice. Problems in 
Diagnosis and Treatment. 

November 19—Session 2. 
Surgical Problems in Diagnosis of Acute Disease 
of Gall Bladder and Liver. 


KIDNEY AND BLADDER DiIsEASES.—A (Two Sessions.) 
November 26—Session 1 (Medical). 
Acute Nephritis—Etiology, Diagnosis and Treat- 
ment. 
Nephrosis and its Treatment. 


December 3—Session 2 (Surgical). 
Hematuria; its Significance in Surgical Diseases 
of Kidney and Bladder. 


PepraTrics. (Two Sessions.) 
December 10—Session 1. 
Abdominal Disease in Childhood; Medical and 
Surgical Aspects. 
December 17—Session 2. 
The Neonatal State and its Diseases; Medical 
and Surgical Aspects. 


WaLtTer G. PurppPen, M.D., Chairman. 


HAMPDEN 
(Meetings on Thursdays at 4:00 P.M. at the Acad- 
emy of Medicine, Professional Building, 20 Maple 
Street, Springfield, and at 8:00 P.M. at the Holyoke 
City Hospital, Holyoke.) 


DISEASES OF THE Liver. (Two Sessions.) 
October 10—Session 1. 
Hepatitis and Painless Jaundice. Problems in 
Diagnosis and Treatment. 
October 17—Session 2. 
Surgical Problems in Diagnosis of Acute Dis- 
ease of Gall Bladder and Liver. 


KIDNEY AND BLADDER DIsEASES.—A (Two Sessions.) 
October 24—Session 1 (Medical). 
Acute Nephritis—Etiology, Diagnosis and Treat- 
ment. 
Nephrosis and its Treatment. 
October 31—Session 2 (Surgical). 
Hematuria; its Significance in Surgical Dis- 
eases of Kidney and Bladder. 


Cancer. (Two Sessions.) 

November 7—Session 1. 
Cancer of Breast and Uterus; Sarcomas of Bone; 
Lymphoma and Leukemia. Their Early Diag- 
nosis. 
Discussion of Life History of Cancer and 
Grades of Malignancy. 

November 14—Session 2. : 
Cancer of Stomach; Bowel and Genito-Urinary 
Tract. 
Modern Care of Inoperable and the Incurable: 
the Development of Improved Methods of 
Caring for these Cases with Less Pain and Dis- 
comfort with Minimum of Drug Therapy. 


DISEASES. (Two Sessions.) 
November 21—Session 1. 
(a) Differential Diagnosis and Treatment of 
Lobar Pneumonia. 
(b) The Surgical Problems of Empyema. 
December 5—Session 2. 
(a) Significance of Symptoms and Signs in 
Chronic Lung Disease; Tuberculosis, Bron- 
chiectasis, ete. 


Problems. 


DERMATOLOGY. (One Session.) 


Decersber 12—Ten Common Skin Diseases—Diag.- 
nosis and Treatment. 
(1) Impetigo Contagiosa 
(2) Scabies 
(3) Acne Vulgaris 
(4) Psoriasis and Seborrhoeic Dermatitis 
(5) Epidermophytosis 
(6) Herpes Simplex and Zoster 
(7) Eczema 
(8) Erythema Multiforme 
(9) Verruca Vulgaris 
(10) Dermatitis Medicamentosa and Derma- 
titis Venenata 


December 19—Neurological Aids in the Diagnosis and 
Treatment of Disease from the Medical View- 
point. Problems of History and Examination 
with Special Reference to 

(a) Neurosyphilis, Multiple Sclerosis and 
Other Degenerative Conditions. 
(b) Diseases with Acute Onset, Such as Men- 
ingitis and Cerebral Accidents. (One Ses- 
sion.) 

Georce L. ScHapt, M.D., Chairman. 


HAMPSHIRE 


(Meetings on Wednesdays at 4:15 P.M. in the Nurses’ 
Home of the Cooley Dickinson Hospital, Northamp- 
ton.) 


ArTuHritis. (One Session.) 
October 16. 
(a) Medical Care of Patient in the Home. 
(b) Orthopedic Treatment in Hospital and Aids 
in Home Treatment. 


Cancer. (Two Sessions.) 
October 23—Session 1. 
Cancer of Breast and Uterus; Sarcomas of 
Bone; Lymphoma and Leukemia. Their Early 
Diagnosis. 
Discussion of Life History of Cancer and Grades 
of Malignancy. 


October 30—Session 2. 
- og of Stomach; Bowel and Genito-Urinary 
ract. 
Modern Care of Inoperable and the Incurable; 
The Development of Improved Methods of 
Caring for these Cases with Less Pain and 
Discomfort with Minimum of Drug Therapy. 


IMMUNOLOGY. (One Session.) 
November 6—Latest Developments in Immunization. 


Smallpox Diphtheria 
Typhoid Whooping Cough 
Measles Infantile Paralysis 


Scarlet Fever 


November 13—Neurological Aids in the Diagnosis 
and Treatment of Disease from the Medical 
Viewpoint. Problems of History and Examina- 
tion with Special Reference to 

(a) Neurosyphilis, Multiple Sclerosis and 
Other Degenerative Conditions. 

(b) Diseases with Acute Onset, Such as 
Meningitis and Cerebral Accidents. (One 
Session.) 


Pepratrics. (Two Sessions.) 
November 20—Session 1. 


Abdominal Disease in Childhood; Medical and 
Surgical Aspects. 
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November 27—Session 2. 
The Neonatal State and its Diseases; Medical 
and Surgical Aspects. 


PsycuHiaTry. (One Session.) 

Decémber 4—Management of Psychic States in the 
Care of General Diseases Especially Chronic 
Disorders. 

Subpsychotie States. 


KIDNEY AND BLADDER DisEAses.—B (Two Sessions.) 


December 11—Session 1 (Medical). 
Chronic Nephritis. 
Cardiorenal Disease. 
The Use of Diuretics. 
December 18—Session 2 (Surgical). 
Prostatism and Related Diseases. 
Cystitis and Pyelitis. 
Rorert B. BRigGHAM, M.D., Chairman. 


MIDDLESEX EAsT 

(Meetings on Wednesdays at 4:00 P.M. at the Mel- 
rose Hospital, Melrose, except the session on 
“Ophthalmology and Otolaryngology” on October 
9 which will be held at the Bear Hill Golf Club, 
Stoneham, at 1:30 P.M. Five sessions will be 
given this fall and the remaining sessions of the 
series in the spring.) 

OPHTHALMOLOGY AND OTOLARYNGOLOGY. (One Session.) 

October 9. 

(a) The Major Hazards in Diagnosis of Dis- 
eases of the Eye, Ear, Nose and Throat as 
Seen in General Practice. 

(b) Special Treatment in Acute Medical and 
Traumatic Diseases of Eye. Emergencies 
arising in the Treatment of the Ear, Nose 
and Throat. 


ARTHRITIS. (One Session.) 


October 16. 
(a) Medical Care of Patient in the Home. 
(b) Orthopedic Treatment in Hospital and Aids 
in Home Treatment. 


Lune Diseases. (Two Sessions.) 
October 23—Session 1. 
(a) Differential Diagnosis and Treatment of 
Lobar Pneumonia. 
(b) The Surgical Problems of Empyema. 
October 30—Session 2. 
(a) Significance of Symptoms and Signs in 
Chronic Lung Disease; Tuberculosis, Bron- 


chiectasis, etc. 
(b) The Value of Surgery in Above Disease 
Problems. 


PsycHiatry. (One Session.) 

December 6—Management of Psychic States in the 
Care of General Diseases Especially Chronic Dis- 
orders. 

Subpsychotic States. 
JosepH H. Fay, M.D., Chairman. 


MIppLEseEx SoutH 

(Meetings on Tuesdays at 4:15 P.M. at the Cambridge 

Hospital, Cambridge, except the session on “Lung 

Diseases” on October 15, which will be held at 

the Middlesex County Sanatorium, Waltham, at 
the same hour.) 


Lune Diseases. (Two Sessions.) 
October 15—Session 1. 


(a) Differential Diagnosis and Treatment of 
Lobar Pneumonia. 


Psycu1atTry. (One Session.) 


October 22—Management of Psychic States in the 
Care of General Diseases Especially Chronic 
Disorders. 

Subpsychotic States. 


KIDNEY AND BLADDER DiIsEASES.—A (Two Sessions.) 


October 29—Session 1 (Medical). 

Acute Nephritis—Etiology, Diagnosis and Treat- 
ment. 

Nephrosis and its Treatment. 

November 5—Session 2 (Surgical). 

Hematuria; its Significance in Surgical Dis- 
eases of Kidney and Bladder. 


ArTuHriTis. (One Session.) 

November 12. 

(a) Medical Care of Patient in the Home. 

(b) Orthopedic Treatment in Hospital and Aids 
in Home Treatment. 


Cancer. (Two Sessions.) 


November 19—Session 1. 

Cancer of Breast and Uterus; Sarcomas of Bone; 
Lymphoma and Leukemia. Their Early Diag- 
nosis. 

Discussion of Life History of Cancer and Grades 
of Malignancy. 

November 26—Session 2. 

Cancer of Stomach; Bowel and Genito-Urinary 
Tract. 

Modern Care of Inoperable and the Incurable; 
the Development of Improved Methods of Caring 
for these Cases with Less Pain and Discomfort 
with Minimum of Drug Therapy. 


DERMATOLOGY. (One Session.) 


December 3—Ten Common Skin Diseases—Diagnosis 
and Treatment. 
(1) Impetigo Contagiosa 
(2) Scabies 
(3) Acne Vulgaris 
(4) Psoriasis and Seborrhoeic Dermatitis 
(5) Epidermophytosis 
(6) Herpes Simplex and Zoster 
(7) Eczema 
(8) Erythema Multiforme 
(9) Verruca Vulgaris 
(10) Dermatitis Medicamentosa and Derma- 
titis Venenata 


OPHTHALMOLOGY AND OTOLARYNGOLOGY. (One Session.) 
December 10. 

(a) The Major Hazards of Diagnosis of Diseases 
of the Eye, Ear, Nose and Throat as Seen in 
General Practice. 

(b) Special Treatment in Acute Medical and 
Traumatic Diseases of Eye. Emergencies 
arising in the Treatment of the Ear, Nose 
and Throat. 


December 17—Neurological Aids in the Diagnosis 
and Treatment of Disease from the Medical 
Viewpoint. Problems of History and Examina- 
tion with Special Reference to 

(a) Neurosyphilis, Multiple Sclerosis and 
Other Degenerative Conditions. 
(b) Diseases with Acute Onset, Such as Men- 
2 tei and Cerebral Accidents. (One Ses- 
sion. 

Epmunp H. Rossrns, M.D., Chairman. 


Norrotk SoutH 
(Meetings on Mondays at 8:30 P.M. at the Quincy 


(b) The Surgical Problems of Empyema. 


City Hospital, Quincy.) 
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DerMaToLocy. (One Session.) 


October 7—Ten Common Skin Diseases—Diagnosis 

and Treatment. 
(1) Impetigo Contagiosa 

Scabies 

Acne Vulgaris 

Psoriasis and Seborrhoeic Dermatitis 

Epidermophytosis 

Herpes Simplex and Zoster 

Eczema 

Erythema Multiforme 

(9) Verruca Vulgaris 

(10) Dermatitis Medicamentosa and Derma- 
titis Venenata 


(One Session.) 
October 14—Latest Developments in Immunization. 


Smallpox Diphtheria 
Typhoid Whooping Cough 
Measles Infantile Paralysis 


Scarlet Fever 


DISEASES OF THE Liver. (Two Sessions.) 
October 21—Session 1. 
Hepatitis and Painless Jaundice. Problems in 
Diagnosis and Treatment. 
October 28—Session 2. 
Surgical Problems in Diagnosis of Acute Dis- 
ease of Gall Bladder and Liver. 


Pepratrics. (Two Sessions.) 
November 4—Session 1. 
Abdominal Disease in Childhood; 
Surgical Aspects. 
November 18—Session 2. 
The Neonatal State and its Diseases; 
and Surgical Aspects. 


ArTHritis. (One Session.) 
November 25. 
(a) Medical Care of Patient in the Home. 
(b) Orthopedic Treatment in Hospital and Aids 
in Home Treatment. 


Medical and 


Medical 


KIDNEY, AND BLappER Diseases.—A (Two Sessions.) 


December 2—Session 1 (Medical). 
Acute Nephritis—Etiology, Diagnosis and Treat- 
ment. 
Nephrosis and its Treatment. 

December 9—Session 2 (Surgical.) 
Hematuria; its Significance in Surgical Dis- 
eases of Kidney and Bladder. 


December 16—Neurological Aids in the Diagnosis 
and Treatment of Disease from the Medical 
Viewpoint. Problems of History and Examina- 
tion with Special Reference to 

(a) Neurosyphilis, Multiple Sclerosis and 
other Degenerative Conditions. 

(b) Diseases with Acute Onset, Such as Men- 
ingitis and Cerebral Accidents. (One Ses- 
sion.) 


Davip L. Betpinec, M.D., Chairman. 


PLYMOUTH 


(Meetings on Tuesdays at 4:00 P.M. at the Brockton 
Hospital, Brockton.) 


DERMATOLOGY. (One Session.) 
October 15—Ten Common Skin Diseases—Diagnosis 
and Treatment. 
(1) Impetigo Contagiosa 
(2) Scabies 
(3) Acne Vulgaris 
(4) Psoriasis and Seborrhoeic Dermatitis 


(6) Herpes Simplex and Zoster 

(7) Eczema 

(8) Erythema Multiforme 

(9) Verruca Vulgaris 

(10) Dermatitis Medicamentosa and Derma- 
titis Venenata. 


OPHTHALMOLOGY AND OTOLARYNGOLOGY. (One Session.) 
October 22. 

(a) The Major Hazards in Diagnosis of Diseases 
of the Eye, Ear, Nose and Throat as Seen 
in General Practice. 

(b) Special Treatment in Acute Medical and 
Traumatic Diseases of Eye. Emergencies aris- 
ing in the Treatment of the Ear, Nose and 
Throat. 


October 29—Neurological Aids in the Diagnosis and 
Treatment of Disease from the Medical View- 
point. Problems of History and Examination 
with Special Reference to 

(a) Neurosyphilis, Multiple Sclerosis and 
Other Degenerative Conditions. 

(b) Diseases with Acute Onset, Such as Men- 
= and Cerebral Accidents. (One Ses- 
sion. 


Pepratrics. (Two Sessions.) 
November 5—Session 1. 
Abdominal Disease in Childhood; 
Surgical Aspects. 


Medical and 


DISEASES OF THE Liver. (Two Sessions.) 
November 12—Session 1. 


Hepatitis and Painless Jaundice. Problems in 
Diagnosis and Treatment. 


ArTHRITIS. (One Session.) 
November 19. 
(a) Medical Care of Patient in the Home. 
(b) Orthopedic Treatment in Hospital and 
Aids in Home Treatment. 


KIDNEY AND BLADDER DisEAses.—A (Two Sessions.) 

November 26—Session 1 (Medical). 
Acute Nephritis—Etiology, Diagnosis and Treat- 
ment. 
Nephrosis and its Treatment. 

December 3—Industrial Surgery and Medico-Legal 
Problems. (One Session.) 

December 10—Review of the Principle of Dietetics. 
(One Session.) 

December 17—Peripheral Diseases of Blood Vessels. 
(One Session.) 


Wa tter H. Putsirer, M.D., Chairman. 


Worcester NortTH 


(Meetings on Fridays at 4:30 P.M. at the Burbank 
Hospital, Fitchburg.) 


DERMATOLOGY. (One Session.) 
October 11—Ten Common Skin Diseases—Diagnosis 
and Treatment. 
(1) Impetigo Contagiosa 
(2) Scabies 
Acne Vulgaris 
Psoriasis and Seborrhoeic Dermatitis 
Epidermophytosis 
Herpes Simplex and Senter 
Eczema 
Erythema Multiforme 
(9) Verruca Vulgaris 


(5) Epidermophytosis 


(10) Dermatitis Medicamentosa and Derma- 
titis Venenata 
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(One Session.) 
October 18—Latest Developments in Immunization. 


Smallpox Diphtheria 
Typhoid Whooping Cough 
Measles Infantile Paralysis 


Scarlet Fever 


SYPHILIS AND GONORRHEA. (One Session.) 
October 25. 
Syphilis; Modern Treatment. The Use of Neo- 
salvarsan, Tryparsamid, Bismuth, Mercury, Po- 
tassium Iodide, etc., in Office Practice. 
Gonorrhea; Treatment of Complications as Seen 
in General Practice. 


KIDNEY AND BLAppER DIsEASES.—B (Two Sessions.) 


November 1—Session 1 (Medical). 
Chronic Nephritis. 
Cardiorenal Disease. 
The Use of Diuretics. 

November 8—Session 2 (Surgical). 
Prostatism and Related Diseases. 
Cystitis and Pyelitis. 


ArruHritis. (One Session.) 


November 15. 
(a) Medical Care of Patient in the Home. 
(b) Orthopedic Treatment in Hospital and Aids 
in Home Treatment. 


Psycuratry. (One Session.) 


November 22. 

Management of Psychic States in the Care of 
General Diseases specially Chronic Dis- 
orders. 

Subpsychotic States. 

November 29—Neurological Aids in the Diagnosis and 
' Treatment of Disease from the Medical View- 
point. Problems of History and Examination 
with Special Reference to 
(a) Neurosyphilis, Multiple Sclerosis and 
Other Degenerative Conditions. 
(b) Diseases with Acute Onset, Such as Men- 
ingitis and Cerebral Accidents. (One Ses- 
sion.) 


Lune DIsEAsEs. (Two Sessions. ) 
December 6—Session 1. 
(a) Differential Diagnosis and Treatment of 
Lobar Pneumonia. 
(b) The Surgical Problems of Empyema. 
December 13—Session 2. 
(a) Significance of Symptoms and Signs in 
Chronic Lung Disease; Tuberculosis, Bron- 


chiectasis, etc. 
(b) The Value of Surgery in Above Disease 
Problems. 


Epwarp A. Apams, M.D., Chairman. 


Note: All sessions will be omitted on the following 
holidays: October 12, November 11 and 28. 


a 


MISCELLANY 


THE APPOINTMENT OF DR. IRVING F. 
ARMSTRONG 


The published reports of the objection to the ap- 
pointment of Dr. I. F. Armstrong of Hudson, Massa- 
chusetts, as medical examiner of the Ninth Middle- 
sex District by Councilor W. A. Schuster of East 
Douglas has apparently caused Governor Curley to 


Schuster felt that the appointment, under suspen- 
sion of the rules, did not give opportunity for an 
investigation of the qualifications of the persons 
nominated by the Governor and, using this particu- 
lar case as an example, gave the court record of 
Dr. Armstrong. 

If Dr. Armstrong is given a hearing before the 
Council, his record will be made public. 


APPOINTMENTS IN THE HARVARD MEDICAL 
SCHOOL 


For One YEAR From SEPTEMBER 1, 1935 
Herman Gerard du Buy, Research Fellow in Phys- 
iology. 

Edward Harris Kemp, Research Fellow in Phys- 
iology. 
Atilio Varas Macchiavello, 


Bacteriology. 
Johannes van Ormondt, Research Fellow in Phys- 


ical Chemistry. 

Jack Henry Sandground, Assistant Professor of 
Tropical Helminthology in the Medical School and 
the School of Public Health. 

Joe Vincent Meigs, Associate Surgeon, Collis. P. 
Huntington Memorial Hospital. 

RESIGNATIONS EFFECTIVE FROM SEPTEMBER 1, 1935: 

Kenneth Wade Thompson, Instructor in Surgery. 

John Ignatius Bradley, Instructor in Pathology. 

Henry Joseph FitzSimmons, Instructor in Ortho- 
pedic Surgery. 

Hans Theiler, Associate! in Comparative Pathol- 


Research Fellow in 


ogy. 
Arthur James Derbyshire, Jr., Research Fellow in 
Physiology. 
Robert Putnam Goodkind, Research Fellow in 


Pediatrics. 


EpPILersy COMMISSION APPOINTMENTS 
For ONE YEAR, FROM SEPTEMBER 1, 1935: 


Fritz Bradley Talbot, Chairman; Halfdan Lee, 
Treasurer; Robert Amory, Walter Bradford Cannon, 
Stanley Cobb, Bronson Crothers, Christian Archi- 
bald Herter, 2d, Ralph Lowell. 


APPOINTMENTS IN THE HARVARD SCHOOL 
. OF PUBLIC HEALTH 
For One YEAR FRoM SEPTEMBER 1, 1935 

Edward Godfrey Huber, Instructor in Epidemiol- 
ogy. 

Stewart Harrison Webster, Assistant in Physiol- 
ogy. 

Ann Hoague Stewart, Assistant in Public Health 
Administration. 

Leo Rane, Assistant in Applied Immunology. 


APPOINTMENTS OF PHYSICIANS BY GOVERNOR 
CURLEY, SEPTEMBER 26, 1935 


Dr. Henry M. Pollock of Boston, Associate Com- 
missioner of Mental Diseases. 
Dr. Nicholas J. Capece of Milford, Associate Medi- 


request the resignation of Dr. Armstrong. Mr. 


cal Examiner of the Sixth Worcester District. 
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Dr. Thomas C. Quirk of Watertown, Associate 
Medical Examiner of the Seventh Middlesex Dis- 
trict. 

These appointments were confirmed by the Council 
as were the nominations of Dr. Brickley and Dr. 
O’Leary previously referred to in this Journal. 


DR. TRUESDALE TO ADDRESS THE ASSOCIA- 
TION FRANCAISE DE CHIRURGIE AT PARIS, 
FRANCE 


Dr. Philemon E. Truesdale, of Fall River, has gone 
to France to give an address on “Operative Tech- 
nique and Physiological Consequences of Diaphrag- 
matic Hernia” before the Association Francaise de 
Chirurgie on, or about, October 10. 


ANTERIOR POLIOMYELITIS CASES FOR 1935 
WEEKLY List, SEPTEMBER 23-28 


City or Town 
Dartmouth 
Dennis 
Fall River 
Halifax 
North Attleboro 
Norton 
Somerset 
Taunton 


Abington 
Avon 
Brockton 
East Bridgewater 
Franklin 
Medfield 

Norwood 
Quincy 

Walpole 
Weymouth 


Arlington 
Belmont 

Boston 1 
Cambridge 
Chelsea 
Lexington 
Malden 

Medford 
Newton 
Revere 
Somerville 
Watertown 
Wellesley 


Amesbury 
Haverhill 
Lawrence 
Lowell 
Lynn 
Manchester 
Methuen 
Peabody 


Fitchburg 
Hudson 
Marlboro 
Northbridge 
Uxbridge 

Worcester 


Longmeadow 
Springfield 
Greenfield 

Lenox 
North Adams 


Total 


oo 
oo 


DR. SPECTOR BECOMES THE SECRETARY- 
TREASURER OF THE BOSTON MEDICAL 
HISTORY CLUB 


Dr. Benjamin Spector, Professor of Anatomy, 
Tufts College Medical School, has been made Sec- 
retary-Treasurer of the Boston Medical History 
Club. 


RECENT DEATHS 


MACDONALD—WILLIAM LEWIS MACDONALD, M.D., 
died in Malden, Massachusetts, September 24, 1935, 
at the home of his nephew, Dr. W. C. MacDonald. 

Dr. Macdonald was born July 29, 1834, at Cam- 
bridge, New Brunswick, the son of Alexander Black 
Macdonald and Janet Hendry Macdonald. He came 
to Boston in 1859 and studied dentistry for a time, 
probably in connection with attendance at the Har- 
vard Medical School, receiving his M.D. degree in 
1865. He served as district physician on the staff 
of the Boston Dispensary but, preferring dentistry, 
followed that professional work until 1910. 

He joined the Massachusetts Medical Society in 
1865 and retired in 1903. He was also a member of 
the Massachusetts Dental Society, the Harvard Med- 
ical Alumni Association, and was a Mason. 

Since 1900 he had lived with his stepdaughter, 
Miss Grace Wilbur Conant, 95 Mt. Vernon Street, 
Boston. 

He was taken ill while on a visit to New Bruns- 
wick a short time before his death and was taken 
to Malden in an ambulance. His wife died in 1900. 
Dr. Macdonald is survived by his stepdaughter; a 
stepson, Walter A. Conant of Temple, New Hamp- 
shire, and several nephews and nieces. 


PFEIFFER—ALbzertT Preirrer, M.D., died in the Me- 
morial Hospital at Albany, N. Y., September 24, 1935, 
as the result of an automobile accident August 27. 

Dr. Pfeiffer was a member of the Massachusetts 
Medical Society from 1919 to 1925. 

He was born in Franklinville, New Jersey, in 
1882. During his residence in Massachusetts, he was 
active in public health work, and for the past ten 
years had been director of the Division of Social 
Hygiene of the New York State Department of 
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He is survived by a daughter, Miss Elizabeth 
Pfeiffer, and three brothers, William, Louis, and 
Immanuel Pfeiffer, all of Bedford, Massachusetts, 


CLANCY—WILLIAM Henry Ciancy, M.D., of 80 Otis 
Street, Cambridge, Massachusetts, died at his home, 
September 21, 1935. He was born in 1865 and grad- 
uated from the New York University Medical Col- 
lege in 1886. He had maintained an active prac- 
tice in Cambridge since 1891 and had served on the 
staff of the Cambridge Hospital, and the Holy 
Ghost Hospital. He was physician to the Middlesex 
County Jail and Cambridge schools for many years 
previous to his retirement in August, 1935. 

He was a Fellow of the Massachusetts Medical 
Society and the American Medical Association and 
held membership in the Cambridge School Board and 
the Boston Lodge of Elks. 

Dr. Clancy is survived by his widow, Mrs. Mary 
Dwyer Clancy; a son, Paul E. Clancy, and a daugh- 
ter, Mrs. Francis M. Greene, of New York. 


CARMODY—BELLE Scorr Carmopy, M.D., of South 
Boston, died September 23, 1935, at the Boston City 
Hospital. She was born in 1888 at Taghakanic, New 
York, and graduated from the Teachers’ College, 
Columbia University, and from the College of Phy- 
sicians and Surgeons in Boston in 1923. 

She was prominent in civic work in South Boston, 
having been president of the Women’s Club and 
chairman of the emergency relief committee. 

She had been active in legislative matters for 
several years, working for the protection of the in- 
terests of the Boston College of Physicians and 
Surgeons. 

She is survived by a son, John G. Carmody, and 
a brother, George A. Scott. Her husband died sev- 
eral years ago. 


NOTICES 


MEDICAL CLINIC AND STAFF ROUNDS AT THE 
PETER BENT BRIGHAM HOSPITAL 


At 3:30 P.M. on Thursday, October 10, in the 
amphitheater of the Peter Bent Brigham Hospital, 
Dr. Henry A. Christian, Physician-in-Chief, Hersey 
Professor of the Theory and Practice of Physic in 
the Harvard Medical School, will give a medical 
clinic. To it are cordially invited practitioners and 
medical students. These clinics will be repeated on 
Thursdays, October to May. 

On Saturdays in the wards of the Peter Bent 
Brigham Hospital, from 10 to 12, staff rounds will 
be conducted by Dr. Christian. 


INFANTS’ AND CHILDREN’S HOSPITALS 
CLINICAL CONFERENCE 


A Clinical Conference, by members of the staff 
of the Infants’ and Children’s Hospitals, will be held 
in the Amphitheatre of the Children’s Hospital on 


BOSTON UNIVERSITY SCHOOL OF MEDICINE 
SURGICAL CLINIC AT THE BOSTON CITY 
HOSPITAL 


Friday, October 4, 12-1, Cheever amphitheatre. 
Dr. Robert C. Cochrane, Assistant Professor of 
Surgery, Harvard Medical School, will discuss 
“Thyroid Disease”. 

Physicians and medical students are invited. 


APPOINTMENT AS ASSISTANT SURGEON IN 
THE RESERVE CORPS OF THE U. 8S. PUBLIC 
HEALTH SERVICE 


An examination for entrance into the Reserve 
Corps of the United States Public Health Service in 
the grade of Assistant Surgeon is hereby announced 
to be held November 18, 1935. Applicants must not 
have passed their thirtieth birthday. 

Persons desiring permission to take this examina- 
tion should make request to the Surgeon General, 
U. S. Public Health Service, Washington, D. C., for 
the necessary blanks and other information. 

H. S. Cummine, Surgeon General. 


LECTURES BY DR. 8. J. THANNHAUSER 


Dr. S. J. Thannhauser, formerly Professor of Medi- 
cine and Director of the Clinic of the University of 
Freiburg, Germany, will give a course of clinical 
lectures during the coming academic year on Sat- 
urday mornings at 9 A.M. at the Boston Dispensary. 
The subjects for October and November are as fol- 
lows: 


October 5—Tuberculosis. 
October 19—Tuberculosis. 
October 26—Nephritis. 
November 2—Diabetes. 
November 9—Diabetes. 
November 16—Liver Disease. - 
November 23—Peptic Ulcer. 


Practitioners in any part of New England are cor- 
dially invited. This course is made possible by a 
grant from the Bingham Associates Fund for the 
Advancement of Rural Medicine. 


REMOVALS 


Henry W. Hupson, Jr., M.D., announces the re- 
moval of his office to 1101 Beacon Street, Brookline, 
Mass. 


F. M.D., announces the removal 
of his office from 5 Magnus Avenue, to 167 Elm 
Street, Somerville, Mass. 


Wit.1aM M. Santoro, M.D., announces the removal 
of his offices to 500 Park Drive (off Beacon Street), 


Monday, October 7, at 4 P.M. 


Boston, Mass. ‘ 
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NOTICES OF MEETINGS 


MIDDLESEX SOUTH DISTRICT MEDICAL 
SOCIETY 


Dear Doctor: 

About 200 out of a total membership of 850 Fel- 
lows of this District Society usually attend our 
meetings. Isn’t it time that those of you who have 
become members of the Middlesex South District 
Medical Society during the past five years put in an 
appearance? 

Do you know what the Medical Economic Situa- 
tion is at present? Many of you do not know what 
laws have recently been passed which affect the 
physician. 

If you attend the next meeting, chances are you 
will be much wiser in respect to our profession. 

All this leads up to the following facts: This Dis- 
trict Society will hold its next meeting at the Hotel 
Continental, Cambridge, on Wednesday, October 9, 
1935, at noon. We meet to honor a most active 
member of our district, who is now the President 
of the Massachusetts Medical Society. Dr. Charles 
E. Mongan can and will tell you much of interest 
to yourself and the profession. 

As usual all paid-up members are guests of the 
Society at the luncheon. Internes of hospitals in 
this district are invited without charge. Members 
may obtain luncheon tickets for their friends from 
Dr. Edward Mellus, the Treasurer. 

Many of you will attend the Postgraduate Exten- 
sion Courses which begin on Tuesday, October 15.* 

If you know physicians who are not yet members 
of this Society, please instruct them to obtain ap- 
plications from the Secretary. The next Censors’ 
meeting takes places within a month. 

We expect a record attendance. 

Sumner H. Remick, President, 
ALEXANDER A. Levi, Secretary. 


*See page 693 for full particulars. 


THE CARNEY HOSPITAL 
CLINICAL MEETING 
October 7, 1935, 8 P.M. 


The Diagnosis of Common Skin Diseases. Dr. 
William J. Macdonald. Lantern slides. 

Diagnosis and Management of Pelvic Inflammation. 
Dr. Louis E. Phaneuf. Lantern slides. 


Physicians and medical students invited. 


THE SOUTH END MEDICAL CLUB 


The ninth year of the South End Medical Club 
will begin on Tuesday, October 15, 1935, at 12 noon, 
at the Headquarters of the Boston Tuberculosis As- 
sociation, 554 Columbus Avenue, Boston. The 
speaker will be Austin W. Cheever, M.D., of the 
Syphilis Department of the Massachusetts General 
Hospital, and of the Skin Department of the Harvard 
Medical School. His subject will be “The Modern 
Treatment of Syphilis”. All physicians are cordially 
invited to attend this meeting. Luncheon will be 
served at 1 o’clock. 


SOCIETY MEETINGS, CONGRESSES 
AND CONFERENCES 


CALENDAR OF BOSTON DISTRICT FOR THE WEEK 
BEGINNING MONDAY, OCTOBER 7, 1935 


Monday, October 7— 
4 P.M. Clinical Conference, Children’s Hospital Am- 
phitheatre. 
*8 P.M. The Carney Hospital Clinical Meeting. 
Wednesday, October 9— 
t12 M. Clinico-Pathological Conference. Children’s 
Hospital. 


Thursday, October 10— 


*3:30 P.M. Medical Clinic at the Peter Bent Brigham 
Hospital. 


*5 P.M. Clinical Meeting—Faulkner Hospital. 
Saturday, October 12— 
Nae ees rounds at the Peter Bent Brigham Hos- 
pital. 


*Open to the medical profession. 
tOpen to Fellows of the Massachusetts Medical Society. 


October 3—Faulkner Hospital Clinical Meeting at 5 P.M. 

October 4—BPoston University School of Medicine Sur- 
gical Clinic at the Boston City Hospital. See page 697. 

October 5 - November 23—Lectures by Dr. S. J. Thann- 
hauser. See page 697. 


October 6-20—Seventh Annual Training Course for 
Medical Reservists at the Mayo Clinic. See page 441, 
issue of August 29. ° 

October 7—Infants’ and Children’s Hospitals. Clinical 
Conference. See page 697. 

October 7—Carney Hospital. Clinical Meeting. See no- 
tice elsewhere on this page. 

October 7-10—American Public Health Association will 
meet in Milwaukee, Wisconsin. For information address 
the American Public Health Association, 50 West 50th 
ae New York City. See page 573, issue of Septem- 

r 

October 10—Medical Clinic at the Peter Bent Brigham 
Hospital. See page 697. 

October 14-19—Inter-State Postgraduate Medical Asso- 
ciation of North America. See page 549, issue of Sep- 
tember 12. 

October 15—South End Medical Club. See notice else- 
where on this page. 

October 16—New England Physical Therapy Society. 
Detailed notice will appear in next week’s issue. 

October 21 - November 2—1935 Graduate Fortnight of 
York Academy of Medicine. See page 898, issue 
y 9. 

October 28- November 1—The Twenty-Fifth Clinical 
Congress of the American College of Surgeons. See page 
1065, issue of May 30. 


DISTRICT MEDICAL SOCIETIES 
MIDDLESEX SOUTH DISTRICT MEDICAL SOCIETY 
October 9—See notice elsewhere on this page. 


WORCESTER DISTRICT MEDICAL SOCIETY 


. October 9—Wednesday evening. Rutland State Sana- 
torium, Rutland, Mass. Program: 6 P.M.: Dinner (com- 
limentary by State Sanatorium). 7:30 P.M.: Scientific 

. 1, “X-Ray Diagnosis Silicosis vs. Tuberculo- 
sis,’’ Dr. David Zacks, Massachusetts Department of Pub- 
lic Health; Discussion, Dr. W. Irvin lark, Worcester, 
Mass. 2. “The Value of Blood Studies in the Selection 
of Cases for Thoracoplasty,’’ Dr. Gulli Lindh Muller, 
Pathologist, Rutland State Sanatorium. 


November 12—Wednesday evening. Grafton State Hos- 
ital, North Grafton, Mass. Dinner and scientific program. 
ubjects of program to be announced later. 

December 11—Wednesday evening. St. Vincent Hospi- 
tal, Worcester, Mass. Dinner and scientific program. 
Subjects of program to be announced later. 

January 8, 1936—Wednesday evening. Worcester City 
Hospital, Worcester, Mass. Dinner and scientific program. 
Subjects of program to be announced later. 

1936—-Wednesday evening. Worcester State 
Hospital, Worcester, Mass. Dinner and scientific program. 
Subjects of program to be announced later. 

March 11, 1936—Wednesday evening. Memorial Hospi- 
tal, Worcester, Mass. Dinner and scientific program. 
Subjects of program to be announced later. 

8, 1936—Wednesday evening. Hahnemann Hos- 

ital, Worcester, Mass. Dinner and scientific program. 

ubjects of program to be announced later. 

1936—Wednesday afternoon and evening. An- 
nual Meeting of Society. Time, place and details of pro- 
gram to be announced in an April issue of the Journal. 


ERWIN C. MILLER, M.D,, Secretary. 
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